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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All the soils of Fayette County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and information in the text. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation for 


Cover: 


a given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
ae with a severe limitation can be colored 
red. 
Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from dis- 
cussions of the capability units. 

Foresters and others can refer to the section 
“Woodland,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife.” 

Community planners and others concerned 
with suburban development can read about soil 
properties that affect the choice of sites for 
dwellings, industrial buildings, and for schools 
and parks in the section “Engineering.” 

Engineers and builders can find, under “En- 
gineering,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified in 
ihe section “Formation and classification of the 
soils. 

Newcomers in Fayette County may be espe- 
cially interested in the section “General soil 
map,” where broad patterns of soil are de- 
scribed. They may also be interested in the 
information about the county given in the sec- 
tion “Environmental factors affecting soil use.” 
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TOE Backbone fine sandy loam, 2 to 5 percent 
slopes. 2-2 eee ane cose see eon sese sss 
ee peeebone fine sandy loam, 5 to 9 percent 
slopes: 22-22 2oesseee so oo 
po eae fine sandy loam, 9 to 14 percent 
slopes -----------~-------------~-----~--------- 
171B—Bassett loam, 2 to 5 percent slopes --__._-- 
171C—Bassett loam, 5 to 9 percent slopes __-.---- 
171C2—Bassett loam, 5 to 9 percent slopes, 
moderately eroded 
171D2—Bassett loam, 9 to 14 percent slopes, 
moderately eroded 
171E2—Bassett loam, 14 to 18 percent slopes, 
moderately eroded 
265—Bixby loam, 0 to 2 percent slopes __-- 
265B—Bixby loam, 2 to 6 percent slopes 
285—Burkhardt sandy loam, 0 to 2 
percent slopes -------__-_--_-__~-------------- 
285B—Burkhardt sandy loam, 2 to 5 
percent slopes ~-.-._-___~_--__----_------------ 
285C2—Burkhardt sandy loam, 5 to 9 percent 
slopes, moderately eroded ~..._-_____-------_--- 
285%2—Burkhardt sandy loam, 9 to 18 percent 
slopes, moderately eroded 
551—Calamine silty clay loam, 1 to 3 
ercent slopes .--------.~---------------------- 
198—Camden silt loam, 0 to 2 percent slopes —~---- 
490—Caneek silt loam, 0 to 2 percent slopes ..---- 
926—Canoe silt loam, 0 to 2 percent slopes ------- 
142B—Chaseburg silt loam, 2 to 5 percent slopes —- 
63C—-Chelsea loamy fine sand, 2 to 9 
percent slopes -----------------~._------------ 
63E—Chelsea loamy fine sand, 14 to 25 percent 
slOp@S 2os2e nea ce ee ce ese eee lS 
84—Clyde clay loam, 1 to 3 percent slopes ------. 
391B—Clyde-Floyd complex, 1 to 4 percent slopes —_ 
302B—Coggon loam, 2 to 5 percent slopes -------- 
302C—Coggon loam, 5 to 9 percent slopes -------~ 
135—Coland clay loam, 0 to 2 percent slopes ----- 
C185—-Coland clay loam, channeled, 0 to 2 percent 
BlOpes 2a sel Se es ele ee eel 
783B—Cresco loam, 2 to 5 percent slopes ___-__-_ 
783C—Cresco loam, 5 to 9 percent slopes ______-- 
175B—Dickinson fine sandy loam, 2 to 5 percent 
SlOPOSi2ss Soest a 
SL a fine sandy loam, 5 to 9 percent 
slopes: 22-02 ee es 
175D—Dickinson fine sandy loam, 9 to 14 percent 
SIONES oo ao Jude oe eee ie ie eee ae 
409B—Dickinson fine sandy loam, till substratum, 
2 to 5 percent slopes __--.----------_~-------- 
409C—Dickinson fine sandy loam, till substratum, 
5 to 9 percent slopes ___--------------------.. 
782—Donnan loam, 0 to 2 percent slopes ~----_----_ 
782B—Donnan loam, 2 to 5 percent slopes -___-___ 
782C—Donnan loam, 5 to 9 percent slopes -__--___ 
158—Dorchester silt loam, 0 to 2 percent slopes ~~ 
C158—Dorchester silt loam, channeled, 0 to 2 
percent slopes ~-__---__-_--_--_-____--------_ 
496B—Dorchester-Volney complex, 2 to 5 percent 
slopes: s2kc5 we hoes so so ses ss Sho 
162B—Downs silt loam, 2 to 5 percent slopes -___ 
162C—Downs silt loam, 5 to 9 percent slopes -.--- 
162C2—Downs silt loam, 5 to 9 percent slopes, 
moderately eroded 
162D—Downs silt loam, 9 to 14 percent slopes —--- 
162D2—Downs silt loam, 9 to 14 percent slopes, 
moderately eroded 
162E2—Downs silt loam, 14 to 18 percent slopes, 
moderately eroded 
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183C—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 5 to 9 percent slopes --------------~_-.- 

183D2—Dubuaue silt loam, 20 to 80 inches to lime- 
stone, 9 to 14 percent slopes, moderately eroded__ 

183E—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 14 to 18 percent slopes ~_----.---------- 

188E2—Dubuque silt loam, 20 to 80 inches to lime- 
stone, 14 to 18 percent slopes, 

moderately eroded ~.---------_--_--------~_--- 
183F—Dubuque silt loam, 20 to 30 inches to lime- 

stone, 18 to 25 percent slopes -__-_________._--_ 
763D2—Exette silt loam, 9 to 14 percent slopes, 

moderately eroded 
7638E2—Exette silt loam, 14 to 18 percent slopes, 
moderately eroded 
768E3—Exette silt loam, 14 to 18 percent slopes, 
severely eroded 
163F2—Exette silt loam, 18 to 25 percent slopes, 
moderately eroded 
168F3—Exette silt loam, 18 to 25 percent slopes, 
severely eroded 
163B—Fayette silt loam, 2 to 5 percent slopes ____ 
163C—Fayette silt loam, 5 to 9 percent slopes -_-_ 
163C2—Fayette silt loam, 5 to 9 percent slopes, 
moderately eroded 
163D—Fayette silt loam, 9 to 14 percent slopes __._ 
163D2—Fayette silt loam, 9 to 14 percent Hae 
moderately eroded -----_.--------------.------ 
163D3—Fayette silt loam, 9 to 14 percent slopes, 
severely eroded ~-__-_._------------------~--- 
1683E—Fayette silt loam, 14 to 18 percent slopes ~~ 
163E2—Fayette silt loam, 14 to 18 percent slopes, 
moderately eroded --_-___------_--------------- 
163E3—Fayette silt loam, 14 to 18 percent slopes, 
severely eroded __._--__-_---.------~--------- 
163F—Fayette silt loam, 18 to 25 percent slopes -- 
163F2—Fayette silt loam, 18 to 25 percent slopes, 
moderately eroded 
163F3—Fayette silt loam, 18 to 25 percent slopes, 
severely eroded -----.-----~--~--~.---------- 
1683G—Fayette silt loam, 25 to 40 percent slopes —-_ 
497F—Fayette-Dubuque-Jacwin complex, 

14 to 25 percent slopes ..---------~------------ 
497G—Fayette-Dubuque-Jacwin complex, 

25 to 40 percent slopes ----------------------- 
978—Festina silt loam, 0 to 2 percent slopes _-____ 
284—F lagler sandy loam, 0 to 2 percent slopes —--- 
284B—Flagler sandy loam, 2 to 5 percent slopes ~__ 
284C-——Flagler sandy loam, 5 to 9 percent slopes __~ 
198B—Floyd loam, 1 to 4 percent slopes ______---- 
215E—Goss loam, 9 to 18 percent slopes ~_-------_ 
536—Hanlon fine sandy loam, 0 to 2 percent 

slopes 222-25 o-oo st ee eee tet 
725—Hayfield loam, 24 to 32 inches to sand and 

gravel, 0 to 2 percent slopes ___-__------------- 
98—Huntsville silt loam, 0 to 2 percent slopes —___ 
98B-——Huntsville silt loam, 2 to 5 percent slopes —._ 
444B—Jaewin loam, 2 to 5 percent slopes __..__-__ 
444C—Jaewin loam, 5 to 9 percent slopes ~.------- 
444D—Jacwin loam, 9 to 14 percent slopes -------- 
83B—Kenyon loam, 2 to 5 percent slopes — S 
83C—Kenyon loam, 5 to 9 percent slopes -_- Z 
83C2—Kenyon loam, 5 to 9 percent slopes, 

moderately eroded --_.------------------------ 
110B—Lamont fine sandy loam, 1 to 5 percent 


slopes. -=-=—-+ 0-22-23 ss- 55 soak en 
225—Lawler loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes __---------------- 
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226—Lawler loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes _----__.___________ 
3815—Loamy alluvial land __---.-.-..___.________ 
781B—Lourdes loam, 2 to 5 percent slopes _______- 
781C—Lourdes loam; 5 to 9 percent slopes __--_~_- 
512B—Marlean loam, 2 to 5 percent slopes _-_____- 
512D——Marlean loam, 5 to 14 percent slopes _____. 
354—Marsh 
151—Marshan clay loam, 24 to 32 inches to sand 
and gravel, 0 to 2 percent slopes _-______________ 
152—Marshan clay loam, 32 to 40 inches to sand 
and gravel, 0 to 2 percent slopes _______________ 
499B—Nordness silt loam, 2 to 5 percent slopes ___ 
499D—Nordness silt loam, 5 to 14 percent slopes __ 
499F—Nordness silt loam, 14 to 25 percent slopes __ 
408B—Olin fine sandy loam, 2 to 5 percent slopes __ 
408C—Olin fine sandy loam, 5 to 9 percent slopes __ 
471—-Oran loam, 1 to 3 percent slopes ___-________ 
480C—Orwood silt loam, 5 to 9 percent slopes _____ 
480D2—-Orwood silt loam, 9 to 14 percent slopes, 
moderately eroded 
480E2—Orwood silt loam, 14 to 18 percent slopes, 
moderately eroded ___--__-_------_-....-------- 
489—Ossian silt loam, 0 to 2 percent slopes __-._-- 
394B—Ostrander joam, 2 to 5 percent slopes ~-____ 
394C—Ostrander loam) 5 to 9 percent slopes ______ 
894C2—Ostrander loam, 5 to 9 percent slopes, 
moderately eroded ---______----_---.--------- 
487B—Otter-Huntsville silt loams, 2 to 5 percent 
slopes .a2e222 22S o Sco ea ee cee 
221—Paims muck, 1 to 4 percent slopes ..-----.-~ 
620B—Port Byron silt loam, 2 to 5 percent slopes __ 
798B—Protivin loam, 1 to 4 percent slopes _-______ 
399—Readlyn loam, 0 to 2 percent slopes -----._.. 
899B—Readlyn loam, 2 to 5 percent slopes ____---_ 
784B—Riceville loam, 1 to 4 percent slopes -------_ 
977—Richwood silt loam, 0 to 2 percent slopes —__- 
478G—Rock outcrop-Nordness complex, 25 to 60 
percent; slopes i22:--s-c esse ok ee 


This index lists the soils in alphabetic order. They are listed numerically, by symbol, in the soil legend 


218—Rockton loam, 30 to 40 inches to limestone, 

0 to 2 percent slopes _--_-_-_------------------ 
213B—Rockton loam, 30 to 40 inches to limestone, 

2 to 5 percent slopes —.-_____..-__-_-.-.--~_.___ 
214—Rockton loam, 20 to 30 inches to limestone, 

0 to 2 percent slopes -_--___-__---_------_-_---_ 
214B—Rockton loam, 20 to 80 inches to limestone, 

2 to 5 percent slopes _---_---------_--__--_----. 
214C—Rockton loam, 20 to 30 inches to limestone, 

5 to 9 percent slopes --_-_____-----------_-----_ 
Parsi | escarpments, 14 to 30 percent slopes__ 
177—Saude loam, 0 to 2 percent slopes .__.--__-___ 
177B—Saude loam, 2 to 5 percent slopes _-______-_ 
177C—Saude loam, 5 to 9 percent slopes _-________ 
407B—Schley loam, 1 to 4 percent slopes --_-_---_ 
41—Sparta loamy fine sand, 0 to 2 percent slopes... 
se ee loamy fine sand, 2 to 5 percent 

slopes ..svscco cee ce Sec ekesct eos eco sce ek. 
410 Sparta loamy fine sand, 5 to 9 percent 


slop 
485— Spiliville loam, 0 to 2 percent slopes ~..----_ 
27B—Terril loam, 2 to 5 percent slopes _-__----_-_ 
398—Tripoli clay loam, 0 to 2 percent slopes ---_-- 
777—Wapsie loam, 0 to 2 percent slopes _--__--___ 
777TB—Wapsie loam, 2 to 5 percent slopes ~----_-_ 
777C-—Wapsie loam, 5 to 9 percent slopes —-______ 
178—Waukee loam, 0 to 2 percent slopes --..--__. 
178B—Waukee loam, 2 to 5 percent slopes ---_---_ 
714—Winneshiek loam, 20 to 80 inches to limestone, 
0 to 2 percent slopes ____________.-____________ 
714B—Winneshiek loam, 20 to 30 inches to lime- 
stone, 2 to 5 percent slopes _.------.---------_. 
714C—Winneshiek loam, 20 to 30 inches to lime- 
stone, 5 to 9 percent slopes -_-__-_---_---__--__-_ 
714D—Winneshiek loam, 20 to 30 inches to lime- 
stone, 9 to 14 percent slopes _-__-----_-_-___-- 


immediately preceding the detailed soil maps at the back of the survey. 
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AYETTE COUNTY is in the northeastern part of 
Towa (fig. 1). It has an area of 465,920 acres. The 
county straddles the boundary between the gently 
rolling glacial “Iowan Erosion Surface” and the rolling 
to steep loess hills along the Mississippi River. West 
Union is the county seat. Oelwein, the largest city in 
Fayette County, has a population of 7,700. 

Fayette County’s economy is based mainly on the 
production of livestock and cash grain, The main crops 
are corn, soybeans, and hay. Livestock production 
centers principally on marketed hogs. 


How this survey was made 


Soil scientists made this survey to learn what kinds 
of soi] are in Fayette County, where they are located, 
and how they can be used. The soil scientists went 
into the county knowing they likely would find many 
soils they had already seen and perhaps some they 
had not. They observed the steepness, length, and shape 
of slopes; the size and nature of streams; the kinds of 
native plants or crops; the kinds of rock; and many 
facts about the soils. They dug many holes to expose 
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Figure 1.—Location of Fayette County in Iowa. 


soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface 
down into the parent material that has not been 
changed much by leaching or by the action of plant 
roots, 

The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local-survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each. soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Floyd and Clyde, for example, are the names 
of two soil series. All the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man (15).} 
On the basis of such differences, a soil series is di- 
vided into phases. The name of a soil phase indicates 
a feature that affects management. For example, 
Fayette silt loam, 5 to 9 percent slopes, is one of several 
phases within the Fayette series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in 
drawing boundaries accurately. The soil map in the 
back of this publication was prepared from aerial 
photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 


1Italie numbers in parentheses refer to Literature Cited, p. 
2. 
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ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some kind that have been seen within an area that is 
dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One 
such kind of mapping unit, a soil complex, is shown 
on the soil map of Fayette County. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they can- 
not be shown separately on the soil map. Each area of 
a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Fayette-Dubuque- 
Jacwin complex, 14 to 25 percent slopes, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and 
are described in the survey, but they are called miscel- 
laneous areas and are given descriptive names. Such a 
miscellaneous area in Fayette County is Sandy escarp- 
ments, 14 to 30 percent slopes. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data 
on yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kind of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants, 
and as material for structures, foundations for struc- 
tures, or covering for structures. They relate this be- 
havior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this to the 
slow permeability of the soil or its high water table. 
They see that streets, road pavements, and foundations 
for houses are cracked on a named kind of soil and 
they relate this failure to the high shrink-swell po- 
tential of the soil material. Thus, they use observation 
and knowledge of soil properties, together with avail- 
able research data, to predict limitations or suitability 
of soils for present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and consultation with farmers, 
agronomists, engineers, and others. They then adjust 
the groups according to the results of their studies 
and consultation. Thus, the groups that are finally 
evolved reflect up-to-date knowledge of the soils and 
their behavior under current methods of use and 
management. 


General soil map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Fayette County. 


A soil association is a landscape that has a distinctive 
proportional pattern of soils. It normally consists of 
one or more major soils and at least one minor soil, 
and it is named for the major soils. The soils in one 
association may occur in another, but in a different 
pattern. ; 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning 
the management of a farm or field, or for selecting 
the exact location of a road, building, or similar struc- 
ture, because the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other 
characteristics that affect their management. 

The soil associations in this survey are described on 
the pages that follow. 


1. Kenyon-Clyde-Floyd association 


Nearly level to moderately sloping, moderately well 
drained to poorly drained soils that formed in loamy 
material and glacial till; on uplands 


This association is on uplands characterized mainly 
by long, gentle slopes, slightly rounded hills, and many 
low-gradient drainageways through which water 
moves slowly. The soils formed in loamy material and 
glacial till (fig. 2). They are nearly level to moderately 
sloping. In much of this area, stones and boulders are 
conspicuous features on the landscape in unimproved 
pasture. Fields and county roads in this association are 
in a rectangular pattern, and roads mostly follow sec- 
tion lines. 

This association is the largest in Fayette County; 
it makes up about 49 percent of the county. It is about 
35 percent Kenyon soils, 24 percent Clyde soils, 19 per- 
cent Floyd soils, 4 percent each Bassett and Cresco 
soils, and 14 percent minor soils. Minor soils in this 
association are Burkhardt, Dickinson, Donnan, Flag- 
ler, Olin, Oran, Ostrander, Readlyn, Rockton, Saude, 
Schley, Sparta, and Tripoli soils. 

Kenyon soils are gently sloping on ridgetops and 
moderately sloping on side slopes. The soils are mod- 
erately well drained. They have a thick, dark, loamy 
surface layer. The subsoil is brown and mottled yellow- 
ish brown loam that contains stones and pebbles. 

Clyde soils are in drainageways and lower concave 
positions on uplands. The soils are nearly level to gently 
sloping and poorly drained. They have a thick, dark, 
clay loam and silty clay loam surface layer, The subsoil 
is grayish stratified silty clay loam and sandy loam that 
grades to gray and yellowish brown mottled loam. Un- 
drained pastures and drainageways contain stones and 
boulders. 

Floyd soils are mainly in concave downslope posi- 
tions. The soils are nearly level to gently sloping and 
are somewhat poorly drained. They have a thick, dark, 
loamy surface layer. The subsoil is yellowish brown 
mottled loam that contains stones and pebbles. 

Bassett soils are gently sloping on ridgetops and 
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Figure 2.—Typical pattern of soils and underlying material in association 1. 


moderately sloping on side slopes. The soils are mod- 
erately well drained. They have a moderately thick, 
moderately dark, loamy surface layer. The subsoil is 
yellowish brown and grayish brown loam that contains 
stones and pebbles. 

Cresco soils are gently sloping on ridgetops and mod- 
erately sloping on side slopes. The soils are moderately 
well drained. They have a thick, dark, heavy loam sur- 
ae layer. The subsoil is strong brown and gray clay 
oam. 

This association is well suited to row crops. Most of 
this association is cultivated. The principal manage- 
ment needs are improvement of drainage, control of 
erosion, and maintenance of fertility. Uncultivated 
areas are sandy or wet. Some wet areas remain un- 
drained because of the many glacial boulders (fig. 3). 

Clyde, Floyd, and Schley soils are wet partly because 
of hillside seepage. Where this is true, interceptor tile 
laid upslope from the wet spots is needed for drainage. 


2. Readlyn-Oran-Tripoli association 


Nearly level to gently sloping, somewhat poorly 
drained and poorly drained soils that formed in loamy 
material and glacial till; on uplands 


_ This association is on broad upland flats that have 
few distinct drainageways. The soils formed in loamy 
material and glacial till. They are nearly level to gently 
sloping and somewhat poorly drained to poorly drained. 


Fields and county roads in this association are in a 
rectangular pattern. The roads generally follow the 
section lines. A typical example of this association is 
along the Bremer-Fayette County line road north and 
south of Oran. 

This association makes up about 1 percent of the 
county. It is about 39 percent Readlyn soils, 34 per- 
cent Oran soils, 15 percent Tripoli soils, and 12 per- 
cent minor soils. Minor soils in this association are 
Bassett, Clyde, Dickinson, Floyd, Kenyon, Olin, Sch- 
ley, and Sparta soils. 

Readlyn soils are nearly level or gently sloping and 
are on broad, slightly convex side slopes. The soils are 
somewhat poorly drained. They have a thick, dark col- 
ored, loamy surface layer. The subsoil is grayish brown 
and yellowish brown, mottled loam till. 

Oran soils are nearly level to gently sloping and are 
generally on broad, slightly convex side slopes. The 
soils are somewhat poorly drained. They have a rela- 
tively thin, moderately dark colored, loamy surface 
layer over a dark grayish brown subsurface layer. The 
subsoil is grayish brown and yellowish brown, mottled 
loam till. 

Tripoli soils are nearly level and are in broad, 
slightly concave areas along the drainageways and in 
large ponded areas. The soils are poorly drained. They 
have a thick, dark colored, clay loam surface layer over 
grayish brown and yellowish brown loam till. 
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Figure 3.—Typical nontiled upland drainageway in Kenyon-Clyde- 
Floyd association. Many areas of Clyde soils in the county have 
been tiled, and the boulders have been removed. 


This association is well suited to row crops. Almost 
all of this association is cultivated. A few areas are in 
permanent pasture. Although much of this area has 
been drained, improvement of drainage is still the 
principal management need. Maintenance of tilth and 
fertility are also management needs. In places stones 
or boulders interfere with cultivation and tile drainage. 


3. Loamy Alluvial Land-Saude-Flagler association 


Nearly level to moderately sloping, somewhat exces- 
sively drained to poorly drained sotls that formed in 
loamy and sandy alluvial sediment; on bottom lands 
and stream benches 


The soils on bottom lands and soils on benches form 
two distinct associations, but they are impractical to 
separate. This association is characterized by nearly 
level to moderately sloping soils, but there are a few 
strongly sloping to steep soils along the bench escarp- 
ments. The bottom lands are subject to- frequent flood- 
ing, but most of the soils on the benches are generally 
free of flooding, except during very heavy rainfall or 
in some low areas. As the elevation. increases away 
from the streams, the bench soils are less liable to 
flooding but in places they receive runoff from the ad- 
jacent hillsides. The farms and roads in this associa- 
tion commonly form irregular patterns; the shape of 
the fields is determined by the boundaries of streams, 
old stream meanders, and oxbows. Some of the roads 
parallel the rivers, but the network of roads is sketchy. 
The farmsteads are usually at higher elevations and 
are not subject to flooding. 


This association makes up about 9 percent of the 
county. It is about 24 percent Loamy alluvial land, 21 
percent Saude soils, 19 percent Flagler soils, 9 percent 
Lawler soils, 7 percent Marshan soils, and 20 percent 
minor soils. Minor soils in this association are Burk- 
hardt, Coland, Dickinson, Spillville, and Wapsie soils. 

Loamy alluvial land consists of clayey to sandy ma- 
terial that has been deposited by streams. It is fre- 
quently flooded and is well drained to poorly drained. 
Water commonly is ponded in the oxbows and rem- 
nants of former stream channels that dissect this land. 
It is generally nearly level. In places areas are undu- 
lating because of depressions or channels and natural 
levees that form during periods of flooding. 

Saude soils are nearly level to moderately sloping 
and are on benches. The soils are well drained. They 
have a dark, loamy surface layer, The subsoil is brown 
and has sand and gravel below a depth of about 2 feet. 

Flagler soils are nearly level to moderately sloping 
and are on benches. The soils are somewhat excessively 
drained. They have a dark, sandy loam surface layer. 
The subsoil is sandy loam and loamy sand that has 
coarse sand and gravel below a depth of about 2 feet. 

This association is well suited to poorly suited to 
row crops. The management needs are control of flood- 
ing, improvement of drainage, control of erosion, and 
maintenance of tilth and fertility. The loamy alluvial 
land is used mainly for pasture or woodland although 
some areas that are flooded less frequently are being 
cropped. The Saude soils are used for cultivated crops, 
and yields are moderately good in years of normal 
rainfall. Flagler soils are droughty and yields are low, 
even if management is good. 


4, Fayette-Nordness-Rock outcrop association 


Moderately sloping to very steep, well drained and 
somewhat excessively drained soils that formed in 
loess overlying limestone bedrock and rock outcrops; 
on uplands 


This association is on uplands characterized by nar- 
row, moderately sloping to strongly sloping ridgetops 
and strongly sloping to very steep side slopes that are 
dissected by many side-valley waterways. Nearly all 
of this association is adjacent to the Turkey and Volga 
Rivers and their tributaries. The soils formed in loess 
over limestone bedrock. They are well drained and 
somewhat excessively drained (fig. 4). Typical of the 
landscape are narrow, meandering valleys bordered by 
very steep, irregular side slopes. On the side slopes, 
between the bottom lands and the highest upland 
ridges, are outcrops of limestone, The limestone forms 
steep bluffs 10 to 150 feet or more high. 

This association is scenic. Only a few winding roads 
cross the valleys, and limestone outcrops are in many 
of the road cuts. Woodland and pasture border the 
bluffs in most places on the uplands. Scattered trees 
grow in the drainageways and along the fences, and 
there are many irregularly shaped timbered areas. A 
distinctive feature of the landscape is the patches of 
oak and hickory forest that remain from the native 
vegetation. Some of these timbered areas are large, 
ranging from 40 acres to 600 acres in size. The farm- 
steads are mostly on the ridgetops, although a few 
are in the small valleys. The fields are commonly small, 
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Figure 4.—Typical pattern of soils and underlying material in association 4. 


and they vary in shapes. County roads seldom follow 
the section lines. 

This association makes up about 18 percent of the 
county. It is about 65 percent Fayette soils, 13 percent 
Nordness soils, 12 percent Rock outcrop, 4 percent 
Dubuque soils, and 6 percent minor soils. Minor soils 
in this association are Downs, Jacwin, Chaseburg, 
Dorchester, Volney, Fayette, and Dubuque soils. 

Fayette soils are gently sloping to very steep and 
are on side slopes on uplands. The soils are well 
drained. They have a light colored silt loam surface 
layer where they are cultivated, The subsoil is dark 
yellowish brown silty clay loam that grades to silt loam 
as depth increases. 

Nordness soils are gently sloping to steep and are 
on side slopes and escarpments on uplands. The soils 
are somewhat excessively drained. They have a light 
colored silt loam to loam surface layer. The subsoil is 
dark yellowish brown silt loam to silty clay loam. Lime- 
stone bedrock is at a depth of 5 to 18 inches. 

Rock outcrop is outcrops of limestone bedrock on 
very steep side slopes and escarpments on uplands. In 
most places a thin layer of silt loam or loam overlies 
the limestone bedrock. 

About half of this association is used for cultivated 
crops. The principal management needs are control of 
erosion and maintenance of tilth and fertility. Erosion 
is a concern, particularly in cultivated parts of ridge- 
tops and valleys. Many of the soils are suited to row 
crops in a crop rotation, but farming on the contour, 
constructing terraces, and stripcropping are needed. 
The soils that are shallow over limestone bedrock can 
be used for pasture, woodland, or wildlife habitat. 

Farming is diversified. Corn, oats, and hay are 
grown and fed to beef cattle, dairy cattle, and hogs. 


The livestock also use the available native pasture. The 
size of the average farm ranges from 160 to 200 acres, 
but the general trend is toward larger farms. Many 
farm buildings are unoccupied and deteriorating. 


5. Downs-Fayette association 


Gently sloping to moderately steep well drained soils 
that formed in loess on uplands 


This association is on uplands characterized by 
gently sloping to moderately sloping narrow ridgetops 
and strongly sloping to moderately steep side slopes. 
The soils formed from loess more than 40 inches thick. 
They are well drained (fig. 5). The side slopes are 
dissected by many small drainageways, some of which 
have gullies that cannot be crossed with farm ma- 
chinery. Scattered trees grow in the drainageways and 
along the fences in some places, and there are a few, 
small, irregularly shaped timbered areas in addition to 
the groves of trees around farmsteads. The farmsteads 
are mostly on ridgetops, although a few are in the 
small valleys. The fields are commonly small and have 
a variety of shapes. County roads often do not follow 
section lines. 

This association makes up about 12 percent of the 
county. It is 60 percent Downs soils, 30 percent Fayette 
soils, and 10 percent minor soils. Minor soils in this 
association are Exette, Otter, and Huntsville soils. 

Downs soils are gently sloping to strongly sloping 
and are on convex side slopes. The soils are well 
drained. They have a moderately thick, moderately 
dark silt loam surface layer over a lighter colored sub- 
surface layer. The subsoil is dark yellowish brown 
silty clay loam that grades to silt loam as depth in- 
creases. 
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Figure 5.—Typical pattern of soils and underlying material in association 5. 


Fayette soils are gently sloping to moderately steep 
and are on convex side slopes. They are usually more 
sloping than Downs soils. The soils are well drained. 
They have a light colored silt loam surface layer if 
cultivated. The subsoil is dark yellowish brown silty 
clay loam that grades to silt loam as depth increases. 

This association is well suited to poorly suited to 
row crops. The soils are subject to erosion or are too 
steep for cultivated crops. The principal management 
needs are control of erosion and maintenance of tilth 
and fertility. Erosion is a concern, particularly in 
cultivated parts of ridgetops and valleys. In most areas 
row crops are grown in rotation with oats and hay, 
but farming on the contour, constructing terraces, and 
stripcropping are needed (fig. 6). Tile drainage is 
needed in some drainageways, and the gullies and 
drainageways need to be reshaped and seeded in some 
ee In places the drainageways limit the size of 

elds. 

Farming is diversified. Corn is grown in rotation 
with oats and hay. A large part of the grain is fed to 
beef cattle, dairy cattle, and hogs. The size of the 
average farm is about 200 acres, but the trend is to- 
ward larger farms (fig. 7). 


6. Dorchester-Saude-Wapsie association 


Nearly level to moderately sloping, moderately well 
drained and well drained soils that formed in silty 
and loamy alluvial sediment on bottom lands and 
stream benches 


This association is on bottom lands and stream 
benches characterized by nearly level to moderately 
sloping areas, but a few strongly sloping to steep areas 
are along the terrace escarpments. The soils on bottom 
lands and the soils on the benches form two distinct 
associations, but they are impractical to separate. The 
bottom lands are subject to high-velocity flooding of 
short duration. Most of the soils on the benches are 
usually free of flooding; however, in places, they re- 
ceive runoff water from the adjacent hillsides (fig. 8). 

This association is scenic. It is adjacent to the 
Turkey and Volga Rivers and their tributaries. Only 
a few winding roads cross the valleys. The farms and 
roads in this association commonly form irregular pat- 
terns. The shape of the fields is determined by the 
boundaries of streams, old stream meanders, and ox- 
bows. Some of the roads parallel the rivers, but the 
network of roads is sketchy, and only a few roads 
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Figure 6.—Grass seeded backslope of tile-inlet terrace in Downs-Fayette association. 


cross the rivers. The farmsteads are usually on the 
stream benches and are not subject to flooding. 

This association makes up about 5 percent of the 
county. It is about 45 percent Dorchester soils, 20 per- 
cent Saude soils, 10 percent Wapsie soils, 8 percent 
Waukee soils, 6 percent Loamy alluvial land, 4 percent 
Spillville soils, and 7 percent minor soils. Minor soils 


in this association include Burkhardt, Caneek, Flag- 
ler, Hanlon, Richwood, and Canoe soils. 

Dorchester soils are nearly level and are on bottom 
lands. They are subject to frequent, short-duration, 
high-velocity flooding. The soils are moderately well 
drained. They have a stratified, light colored silt loam 
surface layer that has been recently deposited and is 


Figure 7,-Farm pond that provides water for livestock, recreation, and wildlife in the Downs-Fayette association. 
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Figure 8.—Typical area along the Volga River. Dorchester soils are in the stream valley, and Nordness soils are in the background. 


mildly alkaline. A dark colored silt loam buried soil is 
below a depth of about 3 feet. 

Saude soils are nearly level to moderately sloping 
and on benches. The soils are well drained. They have 
a dark colored, loamy surface layer over a brown loamy 
eubeol Sand and gravel are below a depth of about 

eet. 

Wapsie soils are nearly level to moderately sloping 
and are on the uplands. The soils are well drained. 
They have a moderately thick, moderately dark col- 
ored, loamy surface layer. The subsoil is yellowish 
brown loam. Sand and gravel are below a depth of 
about 2 feet. 

Bassett soils are on summits, and the Schley soils 
are downslope from them. Clyde soils are in drainage- 
ways. Wapsie and Burkhardt soils are above the Bas- 
sett and Schley soils on the summits and knobs. This 
sequence often causes side slope seepage and forma- 
tion of muck areas. Interceptor tile may be necessary 
to drain such areas. 

This association is well suited to poorly suited to 
row crops. Corn, soybeans, small grain, and hay are 
the main crops. Organic matter content is moderately 
low to low. The available water capacity is high in the 
Bassett and Schley soils and is low to moderate in the 
Wapsie soils. Wapsie soils are droughty in some years. 
The main management needs are control of erosion, 
improvement of drainage, and maintenance of tilth and 
fertility. 

Most of this association is used for cultivated crops. 
Some small areas of timber and undrained wet areas 
oe used for permanent pasture and for wildlife habi- 
at. 


7. Bassett-Schley-Wapsie association 


Nearly level to moderately sloping, well drained to 
somewhat poorly drained soils that formed in loamy 
material underlain by glacial till or sand and gravel; 
on uplands 


This association is on uplands characterized by 
nearly level to moderately sloping soils that are dis- 
sected by many low gradient drainageways and small 
streams. Slopes range from short to long and are ir- 
regular in shape. This association is mainly in the 
northwestern part of the county. Stones and boulders 
are a conspicuous part of the landscape. Seepy areas of 
muck are common. Fields are generally rectangular in 
shape, and county roads generally follow section lines. 
Frequent small tracts of the original oak and hickory 
forest remain and are a distinctive feature of the land- 
scape. 

This association makes up about 6 percent of the 
county. It is about 50 percent Bassett soils, 18 percent 
Schley soils, 11 percent Wapsie soils, 9 percent Clyde 
soils, 5 percent Burkhardt soils, and 7 percent minor 
soils. Minor soils include Coggon, Flagler, Floyd, Ken- 
yon, Olin, Palms, Saude, and Winneshiek soils. 

Bassett soils are gently sloping on ridgetops and 
moderately sloping on side slopes. The soils are mod- 
erately well drained. They have a moderately thick, 
moderately dark colored, loamy surface layer over a 
yellowish brown and grayish brown subsoil that con- 
tains stones and pebbles. 

Schley soils generally are nearly level to gently 
sloping and are in concave, downslope positions. The 
soils are somewhat poorly drained. They have a mod- 
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erately thick, moderately dark colored, loamy surface 
layer over a yellowish brown, mottled, stratified, loam 
subsoil that contains stones and pebbles. 

Wapsie soils are nearly level to moderately sloping 
and are on benches. The soils are well drained. They 
have a moderately dark colored, loamy surface layer 
over yellowish brown loamy subsoil. Sand and gravel 
are below a depth of about 2 feet. 

This association is well suited to poorly suited to 
crops. Row crops are grown intensively on this asso- 
ciation. Yields are moderately good for the Saude and 
Wapsie soils in years of normal rainfall. The manage- 
ment needs are control of flooding on the bottom lands 
and maintenance of tilth and fertility on the benches. 
The bottom lands are flooded nearly every year for a 
short time. Flooding generally occurs during thaws 
early in spring or after heavy rains prior to the grow- 
ing season. Soils on the benches are generally droughty 
in years of average or below average rainfall. 

There are fewer farms than in other associations, 
and the farms range from 200 to 240 acres in size. 
Farming is diversified. A large part of the grain is fed 
to beef cattle, dairy cattle, and hogs. 


Descriptions of the soils 


This section describes the soil series and mapping 
units of Fayette County. The acreage and proportion- 
ate extent of each mapping unit are given in table 1. 

The procedure is first to describe the soil series, and 
then the mapping units in that series. Thus, to get full 
information on any one mapping unit, it is necessary 
to read the description of that unit and also the de- 
scription of the soil series to which it belongs. As 
mentioned in the section “How this survey was made,” 
not all mapping units are members of a soil series. 
Loamy alluvial land and Marsh, for example, are 
miscellaneous areas that do not belong to a soil series. 
They are listed, nevertheless, in alphabetic order along 
with the soil series. 

In comparing a mapping unit with a soil series, many 
readers will prefer to use the short description of the 
profile in a paragraph preceding the technical descrip- 
tion. The technical profile descriptions identify layers 
by A, B, and C horizons and gives ranges of properties. 
They are mainly used by soil scientists and others who 
want detailed information about soils. Unless other- 
wise indicated, the colors given in the descriptions are 
those of a moist soil. In the series description the 
available phosphorus and available potassium refer to 
estimated phosphorus and potassium in the subsoil. 
Some of the terms used to describe the soils are de- 
fined in the Glossary at the back of this soil survey 
and more detailed information about the terminology 
and methods of soil mapping can be obtained from the 
Soil Survey Manual (15). 

Preceding the name of each mapping unit is a 
symbol. This symbol identifies the mapping unit on 
the detailed soil map. Listed at the end of each de- 
scription of a mapping unit is the capability unit in 
which the mapping unit has been placed, The page 
where each mapping unit is described can be found 


by referring to the “Index to mapping units” at the 
front of this survey. 


Backbone series 


The Backbone series consists of moderately dark 
colored, somewhat excessively drained soils. These 
gently sloping to strongly sloping soils are on ridges 
and convex side slopes on uplands. Slopes are 2 to 14 
percent. These soils formed in moderately coarse tex- 
tured windblown sediment and the underlying very 
firm residuum over limestone bedrock. The native 
vegetation was mixed prairie grasses and deciduous 
trees. 

In a representative profile the surface layer is very 
dark grayish brown, very friable light fine sandy loam 
about 6 inches thick. The subsurface layer is dark 
grayish brown, very friable fine sandy loam about 8 
inches thick. The subsoil extends to a depth of 34 
inches. It is brown and dark yellowish brown, very 
friable loamy fine sand in the upper part; yellowish 
brown, firm clay loam in the middle part; and brown, 
very firm clay in the lower part. Below the subsoil is 
partially weathered, shattered limestone that has thin 
rinds of clay residuum. It is underlain by hard lime- 
stone bedrock. 

Available water capacity is low to very low. Perme- 
ability is moderately rapid in the upper part and very 
rapid in the limestone bedrock. A thin, very slowly 
permeable layer is just above the limestone, but this 
layer is commonly not continuous. Available phos- 
phorus is low, and available potassium is very low. 
Unless these soils have been limed within the past 5 
years, they are generally acid in the surface layer. 

The less sloping Backbone soils are used mainly for 
cultivated crops. The more sloping soils are used for 
pasture and woodland. The major limitations for crops 
are erosion and droughtiness. 

Representative profile of Backbone fine sandy loam, 
2 to 5 percent slopes, in a cultivated field, 358 feet 
north and 53 feet east of southwest corner of NW14, 
NE, sec. 28, T. 91 N., R. 10 W:: 

Ap—0 to 6 inches; very dark grayish brown 
(10YR 38/2) light fine sandy loam; weak 
fine granular structure; very friable; 
neutral; abrupt smooth boundary. 

A2—6 to 9 inches; dark grayish brown (10YR 
4/2) fine sandy loam; very dark grayish 
brown (10YR 3/2) coatings on peds; 
weak fine subangular blocky structure 
parting to weak fine granular; very fri- 
able; neutral; clear smooth boundary. 

B1—9 to 12 inches; brown (10YR 4/3) loamy 
fine sand; dark grayish brown (10YR 
4/2) coatings on peds; weak fine suban- 
gular blocky structure; very friable; 
neutral; clear smooth boundary. 

B21—12 to 24 inches; dark yellowish brown 
(10YR 4/4) loamy fine sand; brown 
(1OYR 4/3) coatings on peds; weak fine 
subangular blocky structure; very fria- 
ble; neutral; clear smooth boundary. 

IITB22t—24 to 30 inches; yellowish brown (10YR 
5/8) clay loam; strong medium and fine 
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TABLE 1.—Acreage and proportionate extent of the soils 


Map 
symbol 

27B 
41 
41B 
41C 
41D 
3c 
63E 
838 
83C 
83C2 
84 
98 
98B 
109B 
109C 
109D 
110B 
Loc 
I15F 
135 
C135 
142B 


151 
152 


158 
C158 
162B 
1620 
162C2 
162D 
162D2 
162E2 
163B 
163C 
163C2 


Soil name Acres | Percent pal Soil name 
Terril loam, 2 to 5 percent 163D Fayette silt loam, 9 to 14 percent 
slopes --1-2---2--- <= 522 425= 930 0.2 slopes: 2-22 seo See Secs 
Sparta loamy fine sand, 0 to 2 163D2 Fayette silt loam, 9 to 14. percent 
percent slopes ----~----------- 350 0.1 slopes, moderately eroded ~--_-- 
Sparta loamy fine sand, 2 to 5 163D3 Fayette silt loam, 9 to 14 percent 
percent slopes ---------------- 1,245 0.3 slopes, severely eroded __------ 
Sparta loamy fine sand, 5 to 9 163E Fayette silt loam, 14 to 18 
percent slopes ---_------..---- 585 0.1 percent slopes ------__-------- 
Sparta loamy fine sand, 9 to 14 163E2 Fayette silt loam, 14 to 18 percent 
percent slopes ______-_-------- 280 0.1 slopes, moderately eroded -~--.-- 
Chelsea loamy fine sand, 2 to 9 163E3 Fayette silt loam, 14 to 18 percent 
percent slopes _-_--_-~-------- 865 0.1 slopes, severely eroded ~----_-. 
Chelsea loamy fine sand, 14 to 25 163F Fayette silt loam, 18 to 25 
percent slopes _-.------------- 490 0.1 percent slopes ----------~----- 
Kenyon loam, 2 to 5 percent 163F2 Fayette silt loam, 18 to 25 percent 
slopes: =-2- 32s eae ee 75,090 16.1 slopes, moderately eroded ~--_.- 
Kenyon loam, 5 to 9 percent 163F3 Fayette silt loam, 18 to 25 percent 
slopes: 22s e  e 4,725 1.0 slopes, severely eroded ~--.--.- 
Kenyon loam, 5 to 9 percent 163G Fayette silt loam, 25 to 40 
slopes, moderately eroded —__--- 1,810 0.4 percent slopes -.------------.- 
Clyde clay loam, 1 to 3 percent I71B Bassett loam, 2 to 5 percent 
slopes), --2e—e22- Seo ce< soe weteS 38,500 8.3 slopes: 4 os2e2 7-22 eos eS 
Huntsville silt loam, 0 to 2 WIC Bassett loam, 5 to 9 percent 
percent slopes ___-_.--_------- 450 0.1 slopes: 2222128 225s ee 
Huntsville silt loam, 2 to 5 171C2 Bassett loam, 5 to 9 percent 
percent slopes -.-_----------~- 365 01 slopes, moderately eroded -_~.-- 
Backbone fine sandy loam, 2 to 5 17102 Bassett loam, 9 to 14 percent 
percent slopes ~------------~-- 680 0.1 slopes, moderately eroded ~----~~ 
Backbone fine sandy loam, 5 to 9 171E2 Bassett loam, 14 to 18 percent 
percent slopes --..------------ 585 0.1 slopes, moderately eroded ~--_.~ 
Backbone fine sandy loam, 9 to 14 175B Dickinson fine sandy loam, 2 to 5 
percent slopes --.-----.~---~-- 310 0.1 percent slopes ---------------- 
Lamont fine sandy loam, 1 to 5 175C Dickinson fine sandy loam, 5 to 9 
percent slopes --_---------.--- 280 0.1 percent slopes -------.-------- 
Lamont fine sandy loam, 5 to 14 175D Dickinson fine sandy loam, 9 to 14 
percent slopes ---------_------ 470 0.1 percent slopes ~--..----------- 
Sandy escarpments, 14 to 30 177 Saude loam, 0 to 2 percent 
percent slopes .-----~--------- 685 01 slopes: 222 sees25n-2s0es2--5 
Coland clay loam, 0 to 2 177B Saude loam, 2 to 5 percent 
percent slopes -------------—-- 940 0.2 slopes: -v2= 2-22 code ete 
Coland clay loam, channeled, 177C Saude loam, 5 to 9 percent 
0 to 2 percent slopes ~--_------ 1,815 0.4 Slopes’ --2— ss ae wee Soot 
Chaseburg silt loam, 2 to 5 178 Waukee loam, 0 to 2 percent 
percent slopes ---------------- 2,075 0.4 slopes: cacocne at se eee eese 
Marshan clay loam, 24 to 32 inches 178B Waukee loam, 2 to 5 percent 
to sand and gravel, 0 to 2 GlOMES coc oot Sa 
percent slopes ------------~_-- 1,485 0.3 || 183C Dubudaue silt loam, 20 to 30 inches 
Marshan clay loam, 32 to 40 inches to limestone, 5 to 9 percent 
to sand and gravel, 0 to 2 plopesot 220202 e eee 
percent slopes --__------------ 2,020 0.4 || 183D2 Dubuque silt loam, 20 to 30 inches 
Dorchester silt loam, 0 to 2 to limestone, 9 to 14 percent 
percent slopes ~----_.----_---- 3,470 0.7 slopes, moderately eroded _-_--- 
Dorchester silt loam, channeled, 1836 Dubuque silt loam, 20 to 30 inches 
0 to 2 percent slopes -----_---- 1,655 0.4 to limestone, 14 to 18 percent 
Downs silt loam, 2 to 5 Slopes: 222252 oe 
percent slopes _-..-----~------ 3,800 0.8 || 183E2 Dubuque silt loam, 20 to 30 inches 
Downs silt loam, 5 to 9 to limestone, 14 to 18 percent 
percent slopes -----------~---- 12,780 2.7 slopes, moderately eroded ~~---- 
Downs silt loam, 5 to 9 percent 183F Dubuque silt loam, 20 to 30 inches 
slopes, moderately eroded ------ 3,120 0.7 to limestone, 18 to 25 percent 
Downs silt loam, 9 to 14 SlOPed cszess ee cka a eee le 
percent slopes ~-..----~------- 570 0.1 | 193 Camden silt loam, 0 to 2 percent 
Downs silt loam, 9 to 14 percent BIODES esc e nna eeeee eas 
slopes, moderately eroded ~----~ 4,875 1.0 || 198B Floyd loam, 1 to 4 percent 
Downs silt loam, 14 to 18 percent SlOPGS:;-2- 220. cocoa s les esbagss 
slopes, moderately eroded ~--.-- 835 0.2 | 213 Rockton loam, 30 to 40 inches to 
Fayette silt loam, 2 to 5 limestone, 0 to 2 percent 
percent slopes ~---..~--------- 910 0.2 SIOPES acoveranunecncdeceaanece 
Fayette silt loam, 5 to 9 213B Rockton loam, 30 to 40 inches to 
percent slopes ..-----~-------- 11,285 2.4 limestone, 2 to 5 percent 
Fayette silt loam, 5 to 9 percent SIONS Boake cwate owes cea ae 
slopes, moderately eroded -----~ 5,830 1.38 


Acres 


2,565 
12,445 
1,855 
3,090 
4,445 
2,975 
2,750 
2,285 
1,325 
2,385 
14,630 
2,580 
430 
210 
260 
1,460 
485 
195 
5,125 
2,925 
470 
1,050 
705 


145 


500 


730 


900 


1,200 
445 
37,630 


265 


1,085 


Percent 


*) 
(*) 


() 


0.1 


0.2 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


Map 


symbol 


214 


2148 


214C 


215E 
221 
225 


226 


Soil name 


Rockton loam, 20 to 30 inches to 
Tee 0 to 2 percent 
slo 
Rockton loam, 20 to 30 inches to 
limestone, 2 to 5 percent 
slopes 
Rockton loam, 20 to 80 inches to 
limestone, 5 to 9 percent 
slopes 
Goss loam, 9 to 18 percent 
slopes 
Palms muck, 1 to 4 percent 
slopes 
Lawler loam, 24 to 32 inches to 
sand and gravel, 0 to 2 percent 
slopes 
Lawler loam, 32 to 40 inches to 
sand and gravel, 0 to 2 percent 
slopes 
Bixby loam, 0 to 2 percent 
slopes 
Bixby loam, 2 to 6 percent 
slopes 
Flagler sandy loam, 0 to 2 
percent slopes ..--.-.-.._____ 
Flagler sandy loam, 2 to 5 
percent slopes ~--__--.--______' 
Flagler sandy loam, 5 to 9 
percent slopes ~--____________. 
Burkhardt sandy loam, 0 to 2 
percent slopes _--___-_____-___. 
Burkhardt sandy loam, 2 to 5 
percent slopes _.---.-.-.---.-- 
Burkhardt sandy loam, 5 to 9 
percent slopes, moderately 
eroded. oc eee eh te 
Burkhardt sandy loam, 9 to 18 
percent slopes, moderately 
eroded 
Coggon loam, 2 to 5 percent 
slopes 
Coggon loam, 5 to 9 percent 
slopes 
are alluvial land ~--...------ 


tsh. ess .eshcl ese eetecsccscess 
Clyde- Floyd complex, 1 to 4 
percent slopes ~-..----._------ 
Ostrander loam, 2 to 5 percent 
slopes 
Ostrander loam, 5 to 9 percent 
slopes 
Ostrander loam, 5 to 9 percent 
slopes, moderately eroded ~----- 
Tripoli clay loam, 0 to 2 
percent slopes ---...-..---._-- 
Readlyn loam, 0 to 2 percent 
slopes 
Readlyn loam, 2 to 5 percent 
slopes 
Schley loam, 1 to 4 percent 
slopes 
Olin fine sandy loam, 2 to 5 
percent slopes 
Olin fine sandy loam, 5 to 9 
percent slopes ~------------.-- 
Dickinson fine sandy loam, till 
substratum, 2 to 5 percent 
slopes 
Dickinson fine sandy loam, till 
substratum, 5 to 9 percent 
slopes 
Jacwin loam, 2 to 5 percent 
slopes 


Acres 


955 


2,575 


Percent 


0.2 


0.1 
0.1 


Map 
symbol 
444C 
444D 
47) 


4786 


480C 
48002 
480E2 
485 
4878 
489 
490 
4968 
497F 
497G 
4998 
499D 
499F 
512B 
512D 
536 
551 
620B 
74 


714B 


714C 


714D 


725 


763D2 
763E2 
763E3 
763F2 
763F3 
777 
777B 


Soil name 


Jacwin loam, 5 to 9 percent 
slopes 
Jacwin loam, 9 to 14 percent 
slopes 
Oran’ loam, 1 to 3 percent 
slopes 
Rock Pauterope -Nordness complex, 
25 to 60 percent slopes --._---- 
Orwood silt loam, 5 to 9 percent 
slopes 
Orwood silt loam, 9 to 14 percent 
slopes, moderately eroded __---~ 
Orwood silt loam, 14 to 18 percent 
slopes, moderately eroded __-_-- 
Spillville loam, 0 to 2 percent 
slopéS. G2eu2-ocu--2 2 tse ee 
Otter-Huntsville silt loams, 2 to 5 
percent slopes ~-----..-------- 
Ossian silt loam, 0 to 2 percent 
slopes 
Caneek silt loam, 0 to 2 percent 
slopes, -2-.-4--223--- =~ Se 
DorshostarValacy complex, 2 to 5 
percent slopes ____..---------- 
Fayette-Dubuque-Jacwin complex 
14 to 25 percent slopes ---~--.- 
Fayette-Dubuque-Jacwin complex, 
25 to 40 percent slopes _-_.---- 
Nordness silt loam, 2 to 5 
percent slopes 
Nordness silt. loam, 5 to 14 
percent slopes 
Nordness silt loam, 14 to 25 
percent slopes 
Marlean loam, 2 to 5 percent 
slopes 
Marien loam, 5 to 14 percent 
slopes 
Hanlon fine sandy loam, 0 to 2 
percent slopes ~------.-------- 
Calamine silty clay loam, 1 to 3 
percent slopes ---------------- 
Port Byron silt loam, 2 to 5 
percent slopes ------~--------- 
Winneshiek loam, 20 to 30 inches 
to limestone, 0 to 2 percent 
slopes 
Winneshiek loam, 20 to 30 inches 
to Tieton 2 to 5 percent _ 
slope: 
Winter loam, 20 to 30 inches 
to limestone, 5 to 9 percent 
slopes 
Winneshiek loam, 20 to 30 inches 
to limestone, 9 to 14 percent 
slopes 
Hayheld loam, 24 to 82 inches to 
fo and gravel, 0 to 2 percent 
Hyatte silt loam, 9 to 14 percent 
slopes, moderately eroded ~----- 
Exette silt loam, 14 to 18 percent 
slopes, moderately eroded ~----- 
Exette silt loam, 14 to 18 percent 
slopes, severely eroded 
Exette silt loam, 18 to 25 percent 
slopes, moderately eroded ---_-_ 
Exette silt loam, 18 to 25 percent 
slopes, severely eroded 
Wapsie loam, 0 to 2 percent 
slopes 
Wapsie loam, 2 to 5 percent 
slopes 


Acres 


4,200 
17,280 
1,165 
1,155 
930 
2,230 
2,760 
225 
220 
2,095 
3,840 
1,215 
460 
1,015 
2,605 
455 
615 
825 
765 
340 


310 


1,875 


525 


210 


1,525 
5,105 
2,260 
1,510 
1,100 

800 
3,345 
2,220 


11 


Percent 


0.1 
() 
0.9 
3.7 
0.3 
0.2 
0.2 
0.5 
0.6 
() 
() 
0.4 
0.8 
0.8 
0.1 
0.2 
0.6 
0.1 
0.1 
0.2 
0.2 
0.1 


0.1 


0.4 


0.1 


C) 


0.3 
11 
0.5 
0.3 
0.2 
0.2 
0.7 
0.5 


12 


SOIL SURVEY 


TABLE 1.—Acreage and proportionate extent of the soils—Continued 


Ma : Map ; 

symbol Soil name Acres | Percent symbol Soi] name Acres | Percent 
777C Wanpsie loam, 5 to 9 percent 784B Riceville loam, 1 to 4 percent 

slopes -----~-------~--------- 480 0.1 slOpes) 20222222222 _ Son ee Ss 520 01 
781B Lourdes loam, 2 to 5 percent 798B Protivin loam, 1 to 4 percent 

slopes ----------------------- 1,300 0.8 Opes? 2c Fe ae PS 2,900 0.6 
781C Lourdes loam, 5 to 9 percent 926 Canoe silt loam, 0 to 2 percent 

slopes ~-----_----------. ne 215 (*) slopes ~__----~-------_--_-~--- 375 0.1 
782 Donnan loam, 0 to 2 percent 977 Richwood silt loam, 0 to 2 

slopes» 225. os soc os alec ese 220 (*) percent slopes ____.------___-- 215 () 
7828 Donnan loam, 2 to 5 percent 978 Festina silt loam, 0 to 2 percent 

slopes: ~---2 22 --- ee 2,650 0.6 slopes ----------------------- 460 01 
782C Donnan loam, 5 to 9 percent Limestone quarries, water, 

Slopes: .o22202 3523 cee 280 0.1 sand and gravel pits, 
783B Cresco loam, 2 to 5 percent borrow areas, made land --- 1,210 0.3 

SlOpeS: o-Ps cece eo see aS 10,575 2.3 
783C Cresco loam, 5 to 9 percent Total’ ossssoses wes ele ssce 465,920 100.0 

slopes ~---------------------_ 1,215 0.8 


1 Less than 0.1 percent. 


subangular blocky structure; firm; stone 
line at a depth of 24 inches; thin dis- 
continuous brown (10YR 4/8) clay 
films; strongly acid; abrupt wavy bound- 


ary. 

IIB23t—30 to 34 inches; brown (7.5YR 4/4) 
clay; strong coarse prismatic structure 
parting to strong medium subangular 
blocky; very firm; thick continuous yel- 
lowish red (5YR 4/6) clay films; many 
soft black (10YR 2/1) oxide concre- 
tions; strongly acid; abrupt wavy bound- 


ary. 
IIR1—34 to 36 inches; soft limestone weathered. 
along joints and partially fractured; 
limestone flags with reddish brown 
(5YR 4/4) and strong brown (7.5YR 
5/6) clay residuum interbedded; mildly 
alkaline; strong effervescence. 
IIR2—36 ineise ; hard fractured limestone bed- 
rock. 

The solum is 20 to 40 inches thick. It ranges from 
neutral to strongly acid in the most acid part. The 
soils formed in 20 to 40 inches of moderately coarse 
textured sediment and in the underlying very firm 
residuum weathered from limestone bedrock. The Al 
or Ap horizon is typically very dark gray (10YR 3/1) 
or very dark grayish brown (10YR 3/2) and is 6 to 9 
inches thick. The A2 horizon is dark grayish brown 
(10YR 4/2) to brown (10YR 4/3 or 5/8) and is 2 to 4 
inches thick. In eroded areas the A2 horizon may be 
wholly incorporated into the Ap horizon. The ITB23t 
hoen is heavy clay loam to clay and is 2 to 7 inches 

ick, 

Backbone soils are associated with Chelsea, Lamont, 
and Nordness soils. They have limestone at a depth of 
less than 40 inches; Chelsea and Lamont soils do not. 
They have more sand in the A and B horizons than 
Nordness soils. 

109B—Backbone fine sandy loam, 2 to 5 percent 
slopes. This gently sloping soil is on convex ridges and 


side slopes on. uplands and in benchlike areas. Areas 
are about 10 acres in size and irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils that have a thicker and darker surface layer 
and are higher in organic matter and fertility than 
this Backbone soil. 

This soil is suited to occasional row crops. It is 
droughty because of the shallowness to limestone bed- 
rock. Crop yields are low unless rainfall is very timely. 
This soil is subject to soil blowing and water erosion if 
cultivated. The organic matter content is very low. 
Capability unit IITe—4. 

109C—Backbone fine sandy loam, 5 to 9 percent 
slopes. This moderately sloping soil is on convex ridges 
and side slopes on uplands. Areas are 5 to 10 acres in 
size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the depth to lime- 
stone is less. 

Included with this soil in mapping are a few areas 
of moderately eroded soils that are lower in fertility 
and organic matter content than this Backbone soil. 

This soil is poorly suited to cultivated crops. It is 
droughty and crop yields are low unless rainfall is 
above normal and very timely. It is subject to soil 
blowing and water erosion if cultivated. This soil is 
not well suited to terraces because of the shallowness 
to limestone bedrock. The organic matter content is 
very low. Capability unit [Ve-2. 

109D—Backbone fine sandy loam, 9 to 14 percent 
slopes. This strongly. sloping soil is on convex side 
slopes on uplands. Areas are about 5 to 10 acres in size 
and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the depth to limestone 
is less, typically about 20 to 26 inches. 

Included with this soil in mapping are a few areas 
of moderately eroded soils. Small areas of soils where 
the limestone bedrock is near to or is exposed at the 
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surface, and which are lower in productivity than this 
Backbone soil, are also included. 

This soil is poorly suited to cultivated crops. It is 
better suited to pasture or woodland. It is droughty 
and crop yields are low unless rainfall is above nor- 
mal and very timely. It is subject to soil blowing and 
water erosion if cultivated. The organic matter content 
is very low. Capability unit IVe-2. 


Bassett series 


The Bassett series consists of moderately dark, mod- 
erately well drained soils. These gently sloping to 
moderately steep soils are on convex ridges and side 
slopes on uplands. Slopes are 2 to 18 percent. These 
soils formed in 12 to 24 inches of loamy material and 
in the underlying firm glacial till. The native vegeta- 
tion was mixed prairie grasses and deciduous trees. 
In most places a layer of stones and pebbles is at the 
contact of the loamy material and the glacial till. 

In a representative profile the surface layer is very 
dark brown loam about 8 inches thick. The subsoil 
extends to a depth of 51 inches. In the upper part it is 
brown, friable loam; in the middle part it is yellowish 
brown, firm loam that has brown and grayish brown 
mottles; and in the lower part it is mottled yellowish 
brown and grayish brown, firm loam. The substratum 
is mottled yellowish brown and grayish brown, firm 
loam that is mildly alkaline and strongly effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the underlying firm glacial till. Water moves 
more rapidly in the upper loamy material than it does 
in the underlying glacial till: It accumulates at the till 
contact and causes wet, seepy areas in some years. 
Available phosphorus and potassium are very low. Un- 
less these soils have been limed within the past 5 years, 
they are generally acid in the surface layer. 

The Bassett soils are used mainly for cultivated 
crops. The major limitation for crops is erosion. Pro- 
viding adequate drainage and controlling erosion on 
these soils are difficult. The long, uniform slopes are 
well suited to cultivating on the contour and terracing, 
but these practices slow the movement of surface wa- 
ter, allowing more of it to soak into the soil. The extra 
water entering the soil complicates drainage, espe- 
cially in wet years. A combination of practices, such 
as terracing or mulch tillage and tile drainage, is suit- 
able for these soils. 

Representative profile of Bassett loam, 2 to 5 percent 
slopes, in a cultivated field, 126 feet west and 54 feet 
north of southeast corner of NEI4SW1,4, sec. 4, T. 
91 N., R. 10 W.: 

Ap—O to 8 inches; very dark brown (10YR 2/2) 
loam; weak fine granular structure; fri- 
able; slightly acid; gradual smooth 
boundary. 

B1—8 to 14 inches; brown (10YR 4/3) loam; 
some dark brown (10YR 3/3) coatings 
on peds; weak fine subangular blocky 
structure; friable; medium acid; grad- 
ual smooth boundary. 

IIB21—14 to 22 inches; yellowish brown (10YR 
5/6) heavy loam; brown (10YR 4/8) 


coatings on peds; weak medium suban- 
gular blocky structure; friable; pebble 
band at top of horizon; strongly acid; 
gradual smooth boundary. 
IIB22t—22 to 37 inches; yellowish brown (10YR 
5/6) heavy loam; grayish brown (10YR 
5/2) ped coatings in the lower part; few 
fine distinct brown (10YR 5/3) mottles; 
weak medium prismatic structure part- 
ing to weak, medium,  subangular 
blocky; firm; few thin discontinuous 
dark brown (7.5YR 4/2) clay films; 
strongly acid; gradual smooth boundary. 
IITB38—37 to 51 inches; mottled yellowish brown 
_ (1LOYR 5/6) and grayish brown (10YR 
5/2) heavy loam; weak medium pris- 
matic structure; firm; strongly acid; 
abrupt wavy boundary. 
to 60 inches; mottled yellowish brown 
(10YR 5/6) and grayish brown (10YR 
5/2) loam; massive; firm; mildly alka- 
line; strong effervescence. 

The solum is 40 to 55 inches thick. Carbonates are 
at a depth of 40 to 60 inches. The soils formed in 12 to 
24 inches of loamy material and in the underlying 
glacial till. The Al or Ap horizon is very dark brown 
(10YR 2/2) or very dark gray (10YR 3/1) to very 
dark grayish brown (10YR 3/2). It is 6 to 9 inches 
thick. In undisturbed areas, the A2 horizon is brown 
(10YR 4/8) or dark grayish brown (10YR 4/2) to 
grayish brown (10YR 5/2). In cultivated areas, it may 
be wholly incorporated into the Ap horizon. The IIB 
horizon is typically heavy loam, but in some places it 
is sandy clay loam and light clay loam. It ranges from 
medium acid to very strongly acid. 

Bassett soils are associated with Schley, Floyd, and 
Clyde soils, and they formed in parent material similar 
to those of Oran and Kenyon soils. They are browner 
in the upper part of the B horizon than Oran soils. 
They have a thinner A horizon than Kenyon soils. 
Bassett soils are browner in the upper part of the B 
horizon and have a firmer, less stratified ITB horizon 
than Schley, Floyd, and Clyde soils. 

171B—Bassett loam, 2 to 5 percent slopes. This 
gently sloping soil is on long, convex ridges and side 
slopes on uplands. Areas are 20 acres or more in size 
and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of sandy soils that are more droughty and less produc- 
tive than this Bassett soil. 

This soil is well suited to intensive row crops, such 
as corn and soybeans. It is subject to slight erosion if 
cultivated. Because of the difference in the permeabil- 
ity of the loamy material and the underlying glacial 
till at a depth of about 114 feet, water accumulates 
at the contact of these materials and produces a tem- 
porary high water table, especially early in spring. A 
combination of terracing and tile drainage is needed 
because of the difficulty of providing adequate drain- 
age and erosion contro}. Careful placement and spac- 
ing of tile are important because of the slowly 
permeable subsoil. The organic matter content is 
moderately low. Capability unit Ile-1. 


TIC—51 


14 SOIL SURVEY 


171C—Bassett loam, 5 to 9 percent slopes. This mod- 
erately sloping soil is on short, convex side slopes on 
uplands. Areas are about 5 to 10 acres in size and are 
elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is only about 6 inches thick. 

Included with this soi] in mapping are a few areas 
of moderately eroded soils in which part of the sub- 
soil has been incorporated into the plow layer. Also 
included are a few small areas of sandy soils that are 
more droughty than this Bassett soil. 

This soil is suited to row crops, such as corn and 
soybeans. It is subject to moderate to severe erosion if 
cultivated. Because of the difference in permeability 
in the loamy material and the underlying glacial till, 
water accumulates at the contact of these materials 
and then moves downhill along the contact. Because 
this soil is typically at a lower elevation than other 
Bassett soils, seepy spots are likely to occur in spring, 
especially in wet years. The organic matter content is 
moderately low. Capability unit IITe—1. 

171C2—Bassett loam, 5 to 9 percent slopes, moder- 
ately eroded. This moderately sloping soil is on short, 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the plow layer is 
mixed with part of the subsoil and is lighter colored. 
Because of erosion, the surface layer is lower in organic 
matter content and the firm till subsoil of low fertility 
is shallower than in the less eroded Bassett soils. 

Included with this soil in mapping are a few areas 
of sandy soils that are more droughty than this 
Bassett soil. 

This soil is suited to row crops, such as corn and 
soybeans. It is subject to severe erosion if cultivated. 
In wet seasons field work is slightly delayed. Because 
of the difficulty in providing adequate erosion control 
and drainage, a combination of terracing and tile 
drainage is needed. The organic matter content is low. 
Capability unit ITIe-1. 

171D2—-Bassett loam, 9 to 14 percent slopes, mod- 
erately eroded. This strongly sloping soil is on side 
slopes on uplands. Areas are about 5 acres in size and 
are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
lighter colored and material from the upper part of 
the subsoil has been mixed into the plow layer. 

Included with this soil in mapping are small areas 
of soils that are severely eroded and are lower in or- 
ganic matter content and fertility than this Bassett 
soil. 

This soil is suited to row crops under good manage- 
ment, including control of erosion. It is subject to 
severe erosion if cultivated. The subsoil, which is ex- 
posed by construction of terraces, is low in fertility 
and needs additional fertilizer and organic matter for 
crop production. Because the lower part of the subsoil 
is also moderately slow in permeability, wet spots are 
present for short periods after the terrace construc- 
tion. The organic matter content is low. Capability 
unit IITe-2. 


171 E2—Bassett loam, 14 to 18 percent slopes, mod- 
erately eroded. This moderately steep soil is on convex 
side slopes on the uplands. Areas are about 5 acres in 
size and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and lighter colored and material from the up- 
per part of the subsoil has been mixed into the plow 
layer. 

Included with this soil in mapping are a few areas 
of severely eroded soils that have little or no original 
topsoil left and that are lower in organic matter con- 
tent and fertility than this Bassett soil. 

This soil is poorly suited to cultivated crops. It is 
better suited to-hay, pasture, or woodland. It is subject 
to severe erosion if cultivated. The organic matter 
content is low to very low. Capability unit [Ve-1. 


Bixby series 


This Bixby series consists of light colored, well 
drained soils. These nearly level to moderately sloping 
soils are on alluvial benches along streams and in out- 
wash areas on uplands. Slopes are 0 to 6 percent. These 
soils formed in 24 to 32 inches of medium textured 
alluvium and in the underlying coarse textured out- 
wash. The native vegetation was deciduous trees. 

In a representative profile the surface layer is very 
dark gray loam about 3 inches thick. The subsurface 
layer is brown loam about 6 inches thick. The subsoil 
extends to a depth of 30 inches. It is dark yellowish 
brown, friable sandy clay loam in the upper part; 
yellowish brown, friable heavy loam and light clay 
loam in the middle part; and yellowish brown, friable 
sandy clay loam in the lower part. The substratum is 
strong brown, medium and coarse sand that contains 
about 10 to 20 percent gravel. 

Available water capacity is moderate. Permeability 
is moderate in the upper part of the soil and very 
rapid in the coarse textured substratum. Available 
phosphorus is low, and available potassium is very 
low. Unless these soils have been limed within the past 
5 years, they are generally acid in the surface layer. 

The Bixby soils are used mainly for cultivated crops 
and pasture. The major limitations for crops are 
droughtiness and erosion in the more sloping areas. 

Representative profile of Bixby loam, 0 to 2 percent 
slopes, in a permanent pasture at edge of wooded area, 
51 feet east and 102 feet south of northwest corner of 
sec. 30, T. 95 N., R. 10 W.: 


A1—0 to 8 inches; very dark gray (10YR 3/1) 
loam; weak fine and very fine granular 
structure; friable; medium acid; clear 
smooth boundary. 

A2—8 to 9 inches; brown (10YR 4/3) loam; dark 
grayish brown (10YR 4/2) coatings on 
peds; weak thin platy structure parting 
to weak fine subangular blocky; fria- 
ble; strongly acid; clear smooth bound- 


ary. 

B1i—9 to 14 inches; dark yellowish brown (10YR 
4/4) sandy clay loam; a few brown 
(10YR 4/3) coatings on peds; weak me- 
dium and fine subangular blocky struc- 
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ture; friable; strongly acid; gradual 
smooth boundary. 

B21t—14 to 21 inches; yellowish brown (10YR 
5/4) heavy loam; moderate medium sub- 
angular blocky structure; friable; thin 
discontinuous brown (7.5YR 4/4) clay 
films; very strongly acid; clear smooth 
boundary. 

B22t—21 to 26 inches; yellowish brown (10YR 
5/6) light clay loam; moderate medium 
subangular blocky structure; friable; 
thin discontinuous brown (7.5YR 4/4) 
clay films; very strongly acid; clear 
smooth boundary. 

B3t—26 to 30 inches; yellowish brown (10YR 
5/6) sandy clay loam; weak medium 
subangular blocky structure; friable; 
thin discontinuous brown (7.5YR 5/4) 
clay films; very strongly acid; abrupt 
wavy boundary. 

IIC—30 to 60 inches; strong brown (7.5YR 5/6) 
medium and coarse sand; strata of 
brown (7.5YR 4/4) medium and coarse 
sand; single grained; loose; about 10 to 
20 percent gravel; strongly acid. 

The solum is 28 to 40 inches thick. Coarse textured 
material is at a depth of 24 to 32 inches. Carbonates 
are absent above a depth of 60 inches. The soil ranges 
from medium acid to very strongly acid in the most 
acid part. The Al horizon is very dark gray (10YR 
3/1) to very dark grayish brown (10YR 3/2) and is 2 
to 5 inches thick. The Ap horizon is dark grayish 
brown (10YR 4/2) or brown (10YR 4/3). The A2 
horizon is dark grayish brown (10YR 4/2) or grayish 
brown (10YR 5/2) to brown (10YR 5/3). It is 4 to 
8 inches thick, but in cultivated areas in places it is 
wholly incorporated into the Ap horizon. The B2t hori- 
zon is loam or heavy loam to light clay loam. The B3t 
horizon is sandy loam or sandy clay loam. 

Bixby soils are associated with Coggon, Lamont, 
and Wapsie soils. They formed in parent material sim- 
ilar to that of Saude and Wapsie soils. They have a 
thinner Al horizon and a lighter colored Ap horizon, 
where it is present, than Wapsie and Saude soils. They 
have less sand in the A horizon than Lamont soils. 
Bixby soils have more sand in the B and C horizons 
than Coggon soils and are not formed in glacial till as 
are Coggon soils. 

265—Bixby loam, 0 to 2 percent slopes. This nearly 
level soil is on alluvial benches along streams. Areas 
are about 10 to 20 acres in size and are irregular in 
shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a sandy loam surface layer 
and are more droughty than this Bixby soil. 

This soil is suited to cultivated crops. It is suscepti- 
ble to little runoff, but because of the coarse textured 
substratum, droughtiness jis a limitation unless rain- 
fall is above average or timely. The organic matter 
content is low. Capability unit IIs-1. 

265B—Bixby loam, 2 to 6 percent slopes. This gently 
sloping to moderately sloping soil is in outwash areas 


on uplands and on stream benches. Areas are about 5 
to 10 acres in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the depth to sand and 
gravel is less. 

Included with this soil in mapping are a few areas 
of soils that have steeper slopes and are subject to 
more erosion than this Bixby soil. 

This soil is suited to cultivated crops. It is subject 
to slight to moderate erosion if cultivated. Because of 
the coarse textured substratum, droughtiness is a lim- 
itation if rainfall is not timely or above normal during 
the growing season. The organic matter content is 
very low. Capability unit IIe—2. 


Burkhardt series 


The Burkhardt series consists of dark colored, some- 
what excessively drained soils. These nearly level to 
moderately steep soils are on stream benches and in 
outwash areas on uplands. Slopes are 0 to 18 percent. 
These soils formed in 15 to 20 inches of moderately 
coarse textured material and in the underlying coarse 
sand and gravel. The native vegetation was mixed 
prairie grasses. 

In a representative profile the surface layer is very 
dark brown, very dark grayish brown, and dark 
brown, friable sandy loam about 18 inches thick. The 
subsoil extends to a depth of 17 inches. It is yellowish 
brown, friable loam in the upper part and strong brown, 
very friable loamy sand in the lower part. The sub- 
stratum is strong brown coarse sand and gravel. 

Available water capacity is very low. Permeability 
is moderately rapid in the upper part of the soil and 
very rapid in the coarse textured substratum, Avail- 
able phosphorus and available potassium are very low. 
Unless these soils have been limed within the past 5 
years, they are generally acid in the surface layer. 

Burkhardt soils are used mainly for cultivated crops 
and pasture. The major limitation for crops is drought- 
iness. These soils are droughty even in years of aver- 
age rainfall. 

Representative profile of Burkhardt sandy loam, 2 
to 5 percent slopes, in a cultivated field, 48 feet west 
and 360 feet south of the northeast corner of SEI, 
SEY, sec. 33, T. 91 N., R. 7 W.: 

Ap—0 to 7 inches; very dark brown (10YR 2/2) 
sandy loam; cloddy parting to weak fine 
subangular blocky structure; friable; 
slightly acid; abrupt smooth boundary. 

A12—7 to 11 inches; very dark grayish brown 
(LOYR 3/2) sandy loam; weak medium 
and fine subangular blocky structure; 
friable; slightly acid; clear smooth 
boundary. 

A3—11 to 18 inches; dark brown (10YR 3/3) 
sandy loam; weak medium and fine sub- 
angular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B2t—18 to 15 inches; yellowish brown (10YR 
5/6) loam; moderate medium subangu- 
lar blocky structure; friable; few thin 
discontinuous dark yellowish brown 


16 SOIL SURVEY 


(10YR 4/4) clay films; slightly acid; 
clear smooth boundary. 

B8—15 to 17 inches; strong brown (7.5YR 5/6) 
loamy sand; very weak fine subangular 
blocky structure; very friable; about 10 
percent 2-millimeter gravel; medium 
acid; clear smooth boundary. 

C—17 to 60 inches; strong brown (7.5YR 5/6) 
stratified coarse sand and gravel; single 
grained: loose; about 40 percent gravel 
2 millimeters and larger; strongly acid. 

The solum is 16 to 24 inches thick. It is medium acid 
to very strongly acid in the most acid part. Coarse 
textured material is at a depth of 15 to 20 inches. The 
Al or Ap horizon is black (10YR 2/1) to very dark 
brown (10YR 2/2) or very dark grayish brown (10YR 
3/2). The A horizon is 10 to 16 inches thick. It is 
typically sandy loam but is gravelly in places. The B2 
horizon is light sandy clay loam or loam to gravelly 
loam sand or sand. 

Burkhardt soils are associated with Sparta, Ken- 
yon, Flagler, and Saude soils, and they formed in par- 
ent material similar to that of Flagler soils. They have 
a coarse textured C horizon at a shallower depth than 
Flagler and Saude soils. They have more clay and less 
sand in the A horizon than Sparta soils. Burkhardt 
soils have more sand throughout the solum than Ken- 
yon soils and are not formed in glacial till, as are 
Kenyon soils. 

285—Burkhardt sandy loam, 0 to 2 percent slopes. 
This nearly level soil is on stream benches. Areas are 
10 to 20 acres in size and are irregular in shape. 

Included with this soil in mapping are a few areas 
of soils that have a thinner, lighter colored surface 
layer and are lower in organic matter content and 
fertility than this Burkhardt soil. 

This soil is poorly suited to row crops. It is subject 
to droughtiness even when rainfall is average. The 
crop yields depend on the amount and timeliness of 
rainfall. The organic matter content is low. Capabil- 
ity unit IVs-1. 

285B—Burkhardt sandy loam, 2 to 5 percent slopes. 
This gently sloping soil is on stream benches and up- 
lands. Areas are about 5 to 10 acres in size and are 
irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils that have a thinner, lighter colored surface 
layer and are lower in organic matter content and 
fertility than this Burkhardt soil. 

This soil is poorly suited to row crops. It is subject 
to droughtiness and to soil blowing and water erosion 
if cultivated. The crop yields depend on the amount 
and timeliness of rainfall. The organic matter content 
is low. Capability unit IVs-1. 

285C2—Burkhardt sandy loam, 5 to 9 percent slopes, 
moderately eroded. This moderately sloping soil is in 
outwash areas on uplands and in a few areas on stream 
benches. Areas are about 5 to 10 acres in size and are 
irregular in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer is 
thinner and lighter colored and has been partly re- 


moved by erosion. This soil is lower in fertility and 
organic matter content than uneroded Burkhardt soils. 

Ineluded with this soil in mapping are small areas 
of gravel outcrop that is more droughty and less pro- 
ductive than this Burkhardt soil. 

This soil is poorly suited to row crops. It is subject 
to droughtiness and to severe soil blowing and water 
erosion if cultivated. The crop yields depend on the 
amount and timeliness of rainfall. The organic matter 
content is very low. Capability unit IVs-1. 

285E2—Burkhardt sandy loam, 9 to 18 percent 
slopes, moderately eroded. This strongly sloping to 
moderately steep soil is in outwash areas on uplands. 
Areas are about 5 to 10 acres in size and are round. 
This soil is in high positions on the landscape and is 
above the less sloping Kenyon and Sparta soils. 

This soil has a profile similar to the one described as 
representative of the series, but depth to the coarse 
textured material is generally less. 

Included with this soil in mapping are a few areas 
of soils that have a thinner and lighter colored surface 
layer and are lower in organic matter content and 
fertility than this Burkhardt soil. 

This soil is poorly suited to row crops. It is better 
suited to permanent pasture. It is subject to drought- 
iness even if rainfall is average. It is also susceptible 
to severe erosion if cultivated. The organic matter con- 
tent is very low. Capability unit VIs—1. 


Calamine series 


The Calamine series consists of dark colored, poorly 
drained soils. These nearly level to gently sloping soils 
are on foot slopes on high structural benches below 
limestone outcrops. Slopes are 1 to 3 percent. These 
soils formed in 24 to 32 inches of moderately fine tex- 
tured material and in the underlying very firm silty 
clay shale. The native vegetation was mixed prairie 
grasses that were tolerant to wetness. 

In a representative profile the surface layer is black, 
friable silty clay loam about 17 inches thick. The sub- 
soil extends to a depth of 40 inches. It is olive gray and 
olive, friable silty clay loam in the upper part; mot- 
tled olive and yellowish brown, friable silty clay loam 
in the middle part; and mottled greenish gray and 
yellowish brown, very firm calcareous silty clay in the 
lower part. The substratum is mottled greenish gray 
eud yellowish brown, very firm calcareous silty clay 
shale. 

Available water capacity is moderate. Permeability 
is moderately slow in the upper part of the soil and 
very slow in the silty clay shale. Available phosphorus 
and potassium are low. These soils are generally 
neutral in the surface layer and do not require liming. 

The Calamine soils are mainly used for pasture. The 
major limitation for crops is wetness due to seepiness. 
Artificial drainage is needed, but this is difficult be- 
cause the water that keeps these areas wet must he 
intercepted upslope before it seeps into the rooting 
zone. 

Representative profile of Calamine silty clay loam, 
1 to 3 percent slopes, in a permanent pasture, 309 feet 
south and 830 feet east of the northwest corner of 
SE sec. 2, T. 94 N., R. 7 W.: 
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A1—0 to 10 inches; black (N 2/0) silty clay loam; 
moderate very fine and fine granular 
structure; friable; neutral; gradual 
smooth boundary. 

A3—10 to 17 inches; black (10YR 2/1) heavy 
silty clay loam, weak medium subangu- 
lar blocky structure parting to weak fine 
granular; friable; neutral; gradual 
smooth boundary. 

B2g—17 to 24 inches; olive gray (5Y 5/2) and 
olive (5Y 5/3) heavy silty clay loam; 
gray (5Y 5/1) coatings on peds; few 
fine prominent yellowish brown (10YR 
5/8) mottles; moderate medium and 
fine subangular blocky structure parting 
to moderate very fine subangular blocky; 
friable; neutral; gradual smooth bound- 


ary. 
B31—24 to 29 inches; mottled yellowish brown 
(10YR 5/8) and olive (5Y 5/3) heavy 
silty clay loam; few fine faint light olive 
gray (5Y 6/2) mottles; weak medium 
and fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 
ITB32g—29 to 40 inches; mottled greenish gray 
(5GY 6/1) and yellowish brown (10YR 
5/6, 5/8) silty clay; moderate medium 
and fine prismatic structure parting to 
strong medium and fine subangular 


blocky; very firm; mildly alkaline; 
strong effervescence; gradual smooth 
boundary. 


IIC—40 to 60 inches; mottled greenish gray 
(5GY 6/1) and yellowish brown (10YR 
5/8) silty clay shale; massive; very 
firm; mildly alkaline; strong efferves- 
cence. 

The solum is generally more than 36 inches thick, 
but it ranges from 30 to 50 inches in thickness. The 
solum is neutral or slightly acid in the most acid part. 
The soils formed in 24 or 32 inches of moderately fine 
textured material and in the underlying very firm silty 
clay shale. Carbonates are present in the lower part 
of the solum at a depth of 24 to 40 inches. The A 
horizon is typically silty clay loam but ranges to heavy 
loam and heavy silt loam that is high in sand. It is 15 
to 24 inches thick. The B2 horizon has hue of 5Y or 
2.5Y, value of 4 or 5, and chroma of 2 to 6. The B2 
and B3 horizons are typically silty clay loam but 
range to sandy clay loam. In places a thin stratum of 
sandy loam or loamy sand as much as 8 inches thick is 
between the moderately fine textured material and the 
clayey shale. Texture of the shale is silty clay or clay. 
In some places a small amount of fractured limestone 
is interbedded with the shale. Reaction of the shale is 
mildly alkaline. 

These Calamine soils do not have the argillic hori- 
zon that is typical of the series, but this does not 
significantly alter their usefulness or behavior. 

Calamine soils are associated with the Jacwin, Mar- 
lean, Rockton, Winneshiek, and Nordness soils and the 
Rock Outcrop-Nordness complex. They are not under- 
lain by limestone bedrock as are Rockton, Marlean, 
Winneshiek, and Nordness soils. They have a grayer 


upper B horizon and are more poorly drained than 
Jacwin soils. 

551—Calamine silty clay loam, 1 to 3 percent slopes. 
This nearly level to gently sloping soil is on slightly 
concave to slightly convex foot slopes on high struc- 
tural benches on uplands. Areas are 10 to 20 acres in 
size and are irregular in shape. 

Included with this soil in mapping are a few areas 
of soils in which the depth to clayey shale is 4 feet or 
more. Also included are areas of soils that have a loam 
texture above the shale and that commonly contain a 
sand lens as much as 2 feet thick. These areas may be 
more difficult to drain. 

This soil is poorly suited to cultivated crops. It is 
subject to wetness caused by seepiness from soils up- 
slope. Water from springs feed many areas. Artificial 
drainage is needed, but is difficult because the water 
feeding these areas must be intercepted upslope before 
it reaches the rooting zone. The organic matter content 
is high. Capability unit IIIw-2. 


Camden series 


The Camden series consists of light colored, well 
drained soils. These nearly level soils are on stream 
benches. Slopes are 0 to 2 percent. These soils formed 
in 36 to 45 inches of medium textured silty alluvium 
and in the underlying stratified outwash. The native 
vegetation was deciduous trees. 

In ‘a representative profile the surface layer is dark 
grayish brown silt loam about 8 inches thick. The sub- 
surface layer is brown silt loam about 3 inches thick. 
The subsoil extends to a depth of 55 inches. It is 
brown, friable silt loam in the upper part; yellowish 
brown, friable heavy silt loam and light clay loam in 
the middle part; and brown, friable clay loam and 


' sandy clay loam with sandy. loam strata in the lower 


part. The substratum is dark brown sandy loam and 
has some gravel and thin strata of sandy clay loam. 

Available water capacity is moderate. Permeability 
is moderate in the upper part of the soil and moder- 
ately rapid to rapid in the coarser textured sub- 
stratum. Available phosphorus is medium, and 
available potassium is very low. Unless these soils have 
been limed within the past 5 years, they are acid. 

Camden soils are mainly used for cultivated crops. 
The major limitation for crops is occasional runoff 
from the adjoining loess-covered uplands. These soils 
can be somewhat droughty during seasons of below 
normal rainfall. 

Representative profile of Camden silt loam, 0 to 2 
percent slopes, in a cultivated field, 520 feet west and 
416 feet south of the northeast corner of SW14SW],4 
sec. 34, T. 95 N., R. 7 W.: 

Ap—0 to 8 inches; dark grayish brown (10YR 
4/2) silt loam; few very dark grayish 
brown (10YR 3/2) coatings on peds, 
light brownish gray (10YR 6/2) dry; 
cloddy parting to weak fine and very 
fine granular structure; friable; slightly 
acid; abrupt smooth boundary. 

A2—8 to 11 inches; brown (10YR 4/8) silt loam; 
very weak thin platy structure; friable: 
slightly acid; clear smooth boundary. 

Bi—11 to 15 inches; brown (10YR 5/3) silt 
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loam; weak to moderate medium suban- 
gular blocky structure; friable; slightly 
acid; clear smooth boundary. 

B21t—15 to 26 inches; yellowish brown (10YR 
5/6) heavy silt loam; moderate to strong 
medium and fine angular blocky and 
subangular blocky structure; friable; 
thin discontinuous light gray (10YR 
7/1) dry silt coatings on ped faces; thin 
discontinuous dark brown (10YR 3/3) 
clay films; slightly acid; clear smooth 
boundary. 

TIB22t—26 to 81 inches; yellowish brown (10YR 
5/6) light clay loam; moderate medium 
and fine angular blocky and subangular 
blocky structure; friable; thin discon- 
tinuous brown (10YR 4/38) clay films; 
friable; slightly acid; clear smooth 
boundary. 

IIB31t—31 to 40 inches; brown (7.5YR 4/4) light 
clay loam; moderate medium and fine 
subangular blocky structure; friable; 
thin discontinuous dark brown (7.5YR 
3/2) clay films; a few 2-millimeter peb- 
bles; medium acid; clear smooth bound- 


ary. 

IIB382t—40 to 55 inches; brown (7.5YR 4/4) 
sandy clay loam; thin strata of sandy 
loam; very weak medium and fine sub- 
angular blocky structure; very friable; 
thin, discontinuous dark brown (7.5YR 
3/2) clay films; common 2-millimeter 
pebbles and chert fragments; medium 

acid; clear smooth boundary. 

IIC—55 to 60 inches; dark brown (7.5YR 3/2) 
sandy loam; 10 percent gravel; thin 
strata of sandy clay loam; single 
grained; loose; few chert fragments; 
slightly acid. 

The. solum is 40 to 60 inches thick. Coarse textured 
material is at a depth of 36 to 45 inches. Carbonates 
are absent above a depth of 60 inches. The Al horizon 
is very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 3/2) and is 2 to 4 inches thick. The Ap 
horizon is dark grayish brown (10YR 4/2) to brown 
(LOYR 4/3) or (10YR 5/3). The upper part of the B 
horizon, formed in silty alluvium, is silt loam or light 
silty clay loam. The IIB horizon, formed in stratified 
outwash, is clay loam or sandy clay loam to sandy 
loam, gravelly sandy loam, or loam. The B and IIB 
horizons have hue of 10OYR or 7.5YR, value of 4 to 6, 
and chroma of 3 to 6. The IIC horizon is gravelly 
sandy loam or loamy sand but in places has thin strata 
of sandy clay loam or loam. 

Camden soils are associated with the Festina, Bixby, 
and Wapsie soils. They have a coarser textured C hori- 
zon than Festina soils. They have less sand in the A 
horizon and upper part of the B horizon than Bixby 
and Wapsie soils. 

193—Camden silt loam, 0 to 2 percent slopes. This 
nearly level soil is on stream benches. Areas are about 
10 acres in size and irregular in shape. 

Included with this soil in mapping are areas of soils 
that have a thicker and darker surface layer. The sur- 
face layer and subsoil are loam or silt loam that are 


high in sand. They may be more droughty than this 
Camden soil. 

This soil is well suited to cultivated crops. It is sub- 
ject to runoff and sediment from soils upslope. It is 
subject to droughtiness when rainfall is below average. 
The organic matter content is low to very low. Capa- 
bility unit I-1. 


Caneek series 


The Caneek series consists of moderately dark col- 
ored, somewhat poorly drained to poorly drained soils. 
These nearly level soils are on flood plains associated 
with the steep soils that formed in thin loess over 
limestone on uplands. Slopes are 0 to 2 percent. These 
soils formed in 20 to 36 inches of recently deposited, 
stratified, calcareous, silty alluvium and in the under- 
lying older, dark, silty alluvium. They are commonly 
stratified, because each flood deposits fresh sediment 
on the surface. Because these soils are young, vegeta- 
tion has not influenced the profile development. 

In a representative profile the recently deposited 
material extends to a depth of 23 inches. It is dark 
gray, friable, mildly alkaline silt loam that has yellow- 
ish red and reddish brown mottles. A black silt loam 
buried soil is below a depth of 23 inches. 

Available water capacity is high. Permeability is 
moderate. Available phosphorus is very low, and 
available potassium is low. The soils are mildly alka- 
line in the surface layer and do not require lime. 

Caneek soils are used mainly for permanent pasture. 
The major limitations for crops are wetness and flood- 
ing. These soils are subject to numerous floods of short 
duration during the growing season. 

Representative profile of Caneek silt loam, 0 to 2 
percent slopes, in permanent pasture, 210 feet east and 
86 feet south of the southeast corner of the SE14 
NWI, see. 2, T. 95 N., R. 9 W.: 

Clg—0 to 12 inches; dark gray (5Y 4/1) silt 
loam, some very dark gray (5Y 3/1); 
few fine distinct yellowish red (5YR 
4/6), reddish brown (5YR 4/4), and 
strong brown (7.5YR 5/6) mottles; 
massive; friable; slight effervescence; 
mildly alkaline; gradual smooth bound- 
ary. 

C2g—12 to 28 inches; dark gray (5Y 4/1) silt 
loam;. common fine distinct dark red- 
dish brown (5YR 3/3) and very dark 
gray (N 3/0) mottles; very weak thin 
platy structure; friable; slight efferves- 
cence; mildly alkaline; abrupt smooth 
boundary. 

HAb—28 to 60 inches; black (N 2/0) silt loam, 
high in sand; very weak fine subangular 
blocky structure; friable; neutral. 

These soils formed in 20 to 36 inches of recent, 
stratified calcareous, silty alluvium and in the under- 
lying dark buried soil. The C horizon is typically dark 
gray (10YR 4/1) or dark grayish brown (10YR 4/2), 
but ranges to colors with hue of 5Y, value of’4 or 5, 
and chroma of 1 and 2. The C horizon is typically silt 
loam, but its range in texture includes thin layers of 
loam or silt loam high in sand. The IIAb horizon is 
typically silt loam, but ranges to light silty clay loam. 
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Caneek soils are associated with Dorchester, Ossian, 
and Huntsville soils, and they formed in parent mate- 
rial similar to that of Dorchester soils. They have a 
grayer C horizon than the Dorchester soils and are 
more poorly drained. They are lighter colored in the 
anpe part of the profile than Ossian and Huntsville 
soils. 

490—Caneek silt loam, 0 to 2 percent slopes. This 
nearly level soil is on bottom lands and low stream 
benches. Areas are about 10 acres in size and are ir- 
regular in shape. 

Included with this soil in mapping are a few areas 
of soils that have 6 to 15 inches of sandy overwash. 
ea areas are lower in productivity than this Caneek 
soil. 

This soil is suited to row crops if well managed. It is 
subject to numerous floods of short duration during 
the growing season. Diversion terraces help to protect 
it from runoff. It has a seasonal high water table, and 
tile drainage is beneficial. The organic matter content 
is very low above a depth of 20 to 36 inches and high 
below this depth. Capability unit IIw-3. 


Canoe series 


The Canoe series consists of moderately dark col- 
ored, somewhat poorly drained soils. These nearly 
level soils are on benches along streams. Slopes are 0 
to 2 percent. These soils formed in silty alluvium. The 
eg vegetation was prairie grasses and deciduous 
rees. 

In a representative profile the surface layer is very 
dark grayish brown, friable silt loam about 8 inches 
thick. The subsurface layer is grayish brown, friable 
silt loam about 4 inches thick. The subsoil extends to a 
depth of 48 inches. It is grayish brown, friable silt 
loam in the upper part; mottled yellowish brown, gray- 
ish brown, and light brownish gray, friable silt loam 
in the middle part; and mottled strong brown and 
light brownish gray, friable silt loam in the lower part. 
The substratum is mottled strong brown, light olive 
gray, yellowish brown, and grayish brown, friable silt 
oam. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is low to medium, 
and available potassium is very low. Unless these soils 
have been limed within the past 2 to 5 years, they are 
generally acid in the surface layer. 

Canoe soils are used mainly for cultivated crops. 
The major limitation for crops is runoff from soils 
upslope. Tile drains are beneficial in wet years. Farm- 
ing may be delayed during wet periods in areas that 
are not tiled. 

Representative profile of Canoe silt loam, 0 to 2 per- 
cent slopes, in a cultivated field, 900 feet north and 
24 feet west of the southwest corner of NE1,SE14, 
sec, 26, T. 95 N., R. 8 W.: 

Ap—0 to 8 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate fine 
granular structure; friable; medium 
acid; abrupt smooth boundary. 

A2—8 to 12 inches; grayish brown (10YR 5/2) 
silt loam; few fine distinct brown 
(7.5YR 4/4) mottles; moderate thin 


platy structure; friable; medium acid; 
clear smooth boundary. 
Bi—12 to 17 inches; grayish brown (10YR 5/2) 
silt loam; few fine distinct brown 
(7.5YR 4/4) mottles; weak fine suban- 
gular blocky structure; friable; medium 
acid; clear smooth boundary. 
B21—17 to 28 inches; mottled grayish brown 
(lOYR 5/2) and _ yellowish brown 
(10YR 5/6) silt loam; light brownish 
gray (10YR 6/2) coatings on peds; few 
fine distinct strong brown (7.5YR 5/6) 
mottles; weak fine subangular blocky 
structure; friable; common soft dark 
oxide concretions; very strongly acid; 
clear smooth boundary. 
B22—28 to 37 inches; mottled yellowish brown 
(10YR 5/6) and light brownish gray 
(2.5Y 6/2) silt loam; common fine dis- 
tinct strong brown (7.5YR 5/6) mot- 
tles; moderate medium  subangular 
blocky structure; friable; very strongly 
acid; clear smooth boundary. 
to 48 inches; mottled strong brown 
(7.5YR 5/6) and light brownish gray 
(2.5Y 6/2) silt loam; weak medium 
prismatic structure parting to weak me- 
dium subangular blocky; friable; com- 
mon soft dark oxide concretions; 
medium acid; clear smooth boundary. 
C—48 to 60 inches; mottled strong brown (7.5YR 
5/6), light olive gray (5Y 6/2), yellow- 
ish brown (10YR 5/4), and grayish 
brown (2.5Y 5/2) silt loam; massive 
with some vertical cleavage; friable; 
many soft dark oxide concretions; me- 
dium acid. 

The solum is commonly 40 to 50 inches thick, but 
ranges from 36 to 60 inches. Coarse textured material 
is present in places below a depth of 48 inches. Car- 
bonates are absent above a depth of 60 inches. The Al 
horizon is black (10YR 2/1) or very dark brown 
(10YR 2/2) and is 6 to 9 inches thick. The Ap horizon 
is very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 8/2). The A2 horizon is generally 4 to 
12 inches thick, but in some places it may be partly 
incorporated into the Ap horizon. The B2 horizon is 
heavy silt loam or light silty clay loam. 

Canoe soils are associated with Richwood and Fes- 
tina soils, and they formed in parent material similar 
to that of Richwood and Festina soils, They are grayer 
in the upper part of the B horizon and are more poorly 
drained than Richwood and Festina soils. 

926—Canoe silt loam, 0 to 2 percent slopes. This 
nearly level soil is on stream benches, mainly along 
the Turkey River where the upland soils are covered by 
loess. Areas are 10 to 20 acres in size and are irregular 
in shape. 

Included with this soil in mapping are a few areas 
of soils where lighter colored silty overwash has been 
deposited on the surface from the adjoining uplands. 
These soils are lower in organic matter content in the 
surface layer than this Canoe soil. Also included are a 
few areas of soils that are darker and are higher in 
organic matter content. 


B3—37 
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This soil is well suited to cultivated crops. It is sub- 
ject to runoff from soils upslope. Diversion terraces 
placed on the adjacent upland slopes help to protect 
this soil from overflow and silting. This soil is slightly 
wet and in places tile is needed to improve the timeli- 
ness of field operations. The organic matter content is 
moderate. Capability unit I-2. 


Chaseburg series 


The Chaseburg series consists of light colored, mod- 
erately well drained soils. These gently sloping soils 
are on alluvial fans and narrow upland waterways 
associated with steep loess soils. Slopes are 2 to 5 per- 
cent. These soils formed in recently deposited, silty 
alluvium. They are generally stratified, because each 
flood deposits fresh sediment on the surface. These 
soils are young, so vegetation has not influenced ‘soil 
development. 

In a representative profile the surface layer is dark 
grayish brown, friable silt loam about 8 inches thick. 
Below this, to a depth of 66 inches, is stratified, fri- 
able silt loam that is grayish brown, brown, dark 
grayish brown, and very dark grayish brown. A black 
heavy silt loam buried soil is below a depth of 66 
inches. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is medium, and 
available potassium is very low. These soils are gen- 
erally neutral or slightly acid in reaction and do not 
require lime. 

These soils are used mainly for cultivated crops and 
pasture. The major limitation for crops is flooding by 
runoff from the adjoining uplands. If not protected 
from overflow, young crops on these soils can be cov- 
ered by sediment. 

Representative profile of Chaseburg silt loam, 2 to 
5 percent slopes, in permanent pasture, 310 feet west 
and 65 feet north of southeast corner of SW14SE\, 
sec, 11, T, 92 N., R. 7 W.: 

Ai—0 to 8 inches; dark grayish brown (10YR 
4/2) silt loam ; weak fine granular struc- 
ture; friable; neutral; abrupt smooth 
boundary. 

C—8 to 66 inches; stratified grayish brown 
(10YR 5/2), brown (10YR 5/3), and 
dark grayish brown (10YR 4/2) silt 
loam; thinner strata of very dark gray- 
ish brown (10YR 8/2) silt loam; mas- 
sive but tending to be platy because of 
stratification; friable; slightly acid. 

IIA1b—66 to 80 inches; black (10YR 2/1) heavy 
silt loam; massive; friable; neutral. 

The solum is slightly acid or neutral. The A1 hori- 
zon is very dark gray (10YR 8/1), very dark grayish 
brown (10YR 3/2), and dark grayish brown (10YR 
4/2) and generally shows some evidence of stratifica- 
tion. The Al horizon is 5 to 10 inches thick. The Ap 
horizon is dark grayish brown (10YR 4/2). The C 
horizon dominantly has hue of 10YR, value of 3, 4, or 
5, and chroma of 1 through 3. Material coarser than 
silt loam is only in thin lenses at a depth of less than 
40 inches. 

Chaseburg soils are associated with Downs, Fayette, 
Dubuque, and Huntsville soils, and they formed in par- 


ent material similar to that of Dorchester soils. They 
have a thinner, more stratified solum than Downs, 
Fayette, Dubuque, and Huntsville soils. They have a 
lighter colored A horizon than Huntsville soils. Chase- 
burg soils have no carbonates at a depth of less than 
60 inches, whereas Dorchester soils do. 

142B—Chaseburg silt loam, 2 to 5 percent slopes. 
This gently sloping soil is in very narrow upland 
waterways, generally about 80 to 150 feet wide, and 
on alluvial fans. Areas are about 5 to 10 acres in size 
and are elongated in shape. 

Included with this soil in. mapping are areas of soils 
that are underlain by a dark buried soil at a depth of 
less than 36 inches. 

This soil is suited to row crops. Many areas are 
farmed with the adjoining more sloping soils upslope 
or are used as grassed waterways. Inaccessible areas 
along the narrow drainageways are left in permanent 
pasture or woodland. This soil is subject to high- 
velocity, short-duration flooding. In some areas, seepage 
water from upland soils makes this soil seasonally wet. 
In these areas tile helps timely field operations. Some 
areas are dissected by gullies or numerous waterways. 
The organic matter content is very low. Capability 
unit IIe—4. 


Chelsea series 


The Chelsea series consists of light colored, exces- 
sively drained soils. These soils are gently sloping to 
steep on ridges and convex side slopes on uplands and 
are gently sloping to moderately sloping in a few areas 
on stream terraces. Slopes are 2 to 25 percent. These 
soils formed in coarse textured eolian sediment. The 
native vegetation was deciduous trees. 

In a representative profile the surface layer is very 
dark gray loamy fine sand 2 inches thick. The subsur- 
face layer is dark brown loamy fine sand and brown, 
dark yellowish brown, and yellowish brown fine sand 
that extends to a depth of 45 inches. It is underlain by 
yellowish brown fine sand with thin bands of strong 
brown sandy loam. 

Available water capacity is very low, and perme- 
ability is rapid. Available subsoil phosphorus is very 
low, and available potassium is very low. Unless these 
soils have been limed within the past 5 years, they are 
generally acid in the surface layer. 

Chelsea soils are used mainly for pasture and wood- 
land. The major limitations for crops are erosion and 
droughtiness. These soils are better suited to perma- 
nent pasture, woodland, or wildlife habitat than most 
other uses. 

Representative profile of Chelsea loamy fine sand, 2 
to 9 percent slopes, in a wooded area, 48 feet east and 
192 feet north of the southeast corner of SW14Z4NW1,, 
sec. 23, T. 95 N., R. 8 W.: 

A1—0 to 2 inches; very dark gray (10YR 3/1) 
loamy fine sand; weak medium suban- 
gular blocky structure parting to weak 
fine and very fine granular; very friable; 
neutral; abrupt smooth boundary. 

A21—2 to 5 inches; dark brown (10YR 3/3) 
loamy fine sand; few very dark gray 
(10YR 3/1) coatings and common very 
dark grayish brown (10YR 3/2) coat- 
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ings; weak medium platy structure part- 
ing to weak fine subangular blocky; very 
friable; slightly acid; clear smooth 
boundary. 
A22—5 to 9 inches; brown (10YR 4/3) fine sand; 
single grained; loose; slightly acid; clear 
smooth boundary. 
to 23 inches; dark yellowish brown 
(10YR 4/4) fine sand; single grained; 
loose; few roots; strongly acid; clear 
smooth boundary. 

A24—23 to 45 inches; yellowish brown (10YR 
5/4) fine sand; single grained; loose; 
strongly acid; clear smooth boundary. 

A&B—45 to 60 inches; light yellowish brown 
(10YR 6/4) fine sand; single grained; 
loose; some 1/2- to 1/4-inch thick bands 
of strong brown (7.5YR 5/6) light 
sandy loam in the upper part of the hori- 
zon that become numerous in lower part; 
medium acid. 

The solum ranges from 4 feet to many feet in thick- 
ness. It is medium acid to strongly acid in the most 
acid part. The Al horizon is very dark gray (10YR 
3/1) or very dark grayish brown (10YR 3/2). The Ap 
horizon is dark grayish brown (10YR 4/2) to dark 
brown (10YR 3/3) or brown (10YR 4/3). The A hori- 
zon is typically loamy fine sand but ranges to fine 
sand. The lamellae in the A&B horizon are 1/4 inch to 
2 inches thick and have hue of 7.5YR or 10YR and 
chroma of 3 to 4. The uppermost lamella is at a depth 
of 3 to 4 feet. 

Chelsea soils are associated with Sparta, Lamont, 
Backbone, and Fayette soils, and they formed in par- 
ent material similar to that of Sparta, Lamont, and 
Dickinson soils. They have more sand in the upper 
part of the solum than Lamont and Fayette soils. 
Chelsea soils have more sand in the upper part of the 
solum than Backbone soils and are not underlain by 
limestone bedrock. They have a thinner, lighter col- 
ored A horizon than Sparta and Dickinson soils. 

63C—Chelsea loamy fine sand, 2 to 9 percent slopes. 
This gently sloping to moderately sloping soil is on 
uplands and stream terraces. Areas are about 5 to 10 
acres in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a sandy loam surface layer. 
These soils are less droughty than this Chelsea soil. 

This soil is poorly suited to cultivated crops. It is 
susceptible to severe droughtiness, and it is low in fer- 
tility. Crop yields depend on the amount and timeliness 
of rainfall. The organic matter content is very low. 
Capability unit IVs-1. 

63E—Chelsea loamy fine sand, 14 to 25 percent 
slopes. This moderately steep to steep soil is on convex 
side slopes on uplands. Areas are about 5 to 10 acres 
in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and lighter colored. 

Included with this soil in mapping are small areas 
of soils in which limestone bedrock is at a depth of 20 
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to 40 inches. These soils are more droughty than this 
Chelsea soil. 

This soil is poorly suited to cultivated crops. It is 
better suited to woodland or wildlife habitat. It is 
susceptible to soil blowing, water erosion, and severe 
droughtiness. Because the slopes are steep, many pas- 
ture areas are difficult to renovate with regular farm 
machinery. The organic matter content is very low. 
Capability unit VIIs-1. 


Clyde series 


The Clyde series consists of dark colored, poorly 
drained soils. These nearly level to gently sloping soils 
are in drainageways and on lower concave positions 
on the uplands. Slopes are 1 to 3 percent. These soils 
formed in 30 to 50 inches of moderately fine textured 
material and in the underlying friable to firm glacial 
till or stratified valley fill. The native vegetation was 
prairie grasses and plants that were tolerant to wet- 
ness. 

In a representative profile the surface layer is black, 
friable clay loam and silty clay loam high in sand and 
is about 20 inches thick. The subsoil extends to a depth 
of 52 inches. It is dark gray, friable silty clay loam in 
the upper part; gray, friable silty clay loam and mot- 
tled gray and olive gray, very friable sandy loam in 
the middle part; and mottled gray and strong brown, 
firm heavy loam in the lower part. The substratum is 
gray, firm heavy loam. 

Available water capacity is high and permeability 
is moderate. Available phosphorus and available potas- 
sium are very low. These soils are generally neutral in 
the surface layer and do not require liming. 

These soils are used mainly for cultivated crops. If 
not artificially drained, they are in permanent pasture 
or are idle. The major limitation for crops is wetness. 
Tile drainage is needed in Clyde soils for satisfactory 
crop yields, Much of the wetness is due to seepage and 
runoff from higher soils. 

Representative profile of Clyde clay loam, 1 to 8 per- 
cent slopes, in permanent pasture, 1,250 feet east and 
72 feet north of the northwest corner of SW14SW1, 
sec. 30, T. 91 N.,R.7W.: 

Al1—0 to 9 inches; black (N 2/0) light clay 
loam; cloddy parting to weak fine gran- 
ular structure; friable; neutral; gradual 
smooth boundary. 

A12—9 to 17 inches; black (N 2/0) clay loam; 
moderate medium, subangular blocky 
structure parting to weak fine granular; 
friable; neutral; gradual smooth bound- 


ary. 

A3—17 to 20 inches; very dark gray (10YR 3/1) 
silty clay loam that is high in sand; 
black (10YR 2/1) coatings on peds: 
moderate medium subangular blocky 
structure parting to weak fine gran- 
ular; friable; neutral; gradual smooth 
boundary. 

B21g—20 to 24 inches; dark gray (5Y 4/1) heavy 
silty clay loam that is high in sand; dis- 
continuous black (10YR 2/1) coatings 
on peds; common fine distinct strong 
brown (7.5YR 5/8) mottles; moderate 
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medium subangular blocky structure; 
friable; common fine distinct dark 
brown (7.5YR 4/4) oxide concretions; 
neutral; clear smooth boundary. 

B22tg—24 to 29 inches; gray (5Y 5/1) silty clay 
loam that is high in sand; common fine 
distinct strong brown (7.5YR 5/8) mot- 
tles; weak medium prismatic structure 
parting to strong fine  subangular 
blocky; friable; few thin discontinuous 
dark gray (5Y 4/1) clay films; neutral; 
abrupt smooth boundary. 

B31—29 to 36 inches; mottled gray (5Y 5/1) and 
olive gray (5Y 5/2) heavy sandy loam; 
common fine prominent yellowish brown 
(10YR 5/6) mottles; weak coarse suban- 
gular blocky structure; very friable; 
neutral; abrupt smooth boundary. 

IIB32—36 to 52 inches; mottled strong brown 
(7.5YR 5/6) and gray (5Y 5/1) heavy 
loam; weak coarse prismatic structure; 
firm; neutral; clear smooth boundary. 

IICg—52 to 60 inches; gray (N 5/0) heavy loam; 
massive; firm; neutral. 

The solum is typically more than 314 feet thick 
and ranges from 214 to 5 feet or more in thickness. 
Depth to erosional sediment over glacial till is typ- 
ically 3 to 314 feet but ranges from 21% to 5 feet. 
The profile is typically neutral throughout but ranges 
to slightly acid in the most acid part. The A horizon 
is silty clay loam high in sand to clay loam or heavy 
loam. It is 18 to 24 inches thick. The B horizon is silty 
clay loam, loam, or clay loam and, in places, has thin 
strata of sandy loam or loamy sand. 

Clyde soils are associated with Kenyon, Floyd, Bas- 
sett, and Schley soils. They formed in parent material 
similar to that of Floyd and Schley soils. They are 
grayer in the upper part of the B horizon and are more 
poorly drained than Kenyon, Floyd, Bassett, and 
Schley soils. Clyde soils are more stratified and deeper 
to glacial till than Kenyon and Bassett soils. 

84-—Clyde clay loam, 1 to 3 percent slopes. This 
nearly level to gently sloping soil is in drainageways 
and on lower concave positions on the uplands. Areas 
are commonly 20 acres or more in size. These areas are 
elongated and commonly several miles in length. This 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are a few small 
areas of muck that are difficult to drain and that hin- 
der farming. 

This soil is well suited to cultivated crops if properly 
drained. It is subject to seepage and runoff from soils 
upslope. Tilth is generally good, although this soil will 
puddle if worked when wet. Stones and boulders need 
to be removed before this soil can be cropped. They 
also interfere with tile installation. A drainage system 
that intercepts laterally moving water protects against 
wetness caused by sidehill seepage. The organic matter 
content is high. Capability unit IIw-1. 

391B—Clyde-Floyd complex, 1 to 4 percent slopes. 
This complex consists of dark, poorly drained and 
somewhat poorly drained soils. These nearly level to 
gently sloping soils are on uplands. They are in the 
small upland drainageways and are associated with 


Kenyon soils, which are better drained and more slop- 
ing than these soils. This complex is 60 percent Clyde 
soils and 40 percent Floyd soils. In most places the 
Clyde soil is in the lowest part of the drainageway, 
bordered by a band of Floyd soil. These soils are in 
such close association that it is impractical to map 
them separately. 

These soils receive seepage and runoff from the more 
sloping soils upslope. Tile drains work well if a suit- 
able outlet is available. Drainageways that have a high 
concentration of water should be in grass to prevent 
the formation of gullies. These soils are suited to row 
crops if properly drained, but many areas need to be 
left in grassed waterways to prevent gullies. In un- 
drained areas large boulders need to be removed before 
the soils can be used for crops (fig. 9}. Most areas of 
this complex are farmed with the surrounding soils, 
because individual areas are generally too small to be 
cropped separately, Capability IIw—1. 


Coggon series 


The Coggon series consists of light colored, moder- 
ately well drained soils. These gently sloping to mod- 
erately sloping soils are on ridges and side slopes on 
uplands. Slopes are 2 to 9 percent. These soils formed 
in 14 to 21 inches of loamy material and in the under- 
lying glacial till. 

In a representative profile the surface layer is very 
dark gray loam about 2 inches thick. The subsurface 
layer is dark grayish brown and brown loam about 9 
inches thick. The subsoil extends to a depth of 52 
inches. In the upper part it is dark yellowish brown, 
friable loam; in the middle part it is yellowish brown, 
firm heavy loam that has grayish brown mottles; and 
in the lower part it is dark yellowish brown, firm 
heavy loam that has strong brown and grayish brown 
mottles. The substratum is mottled strong brown and 
olive gray, firm heavy loam. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the underlying glacial till. The rate at which 
water moves through the friable loamy material dif- 
fers considerably from the rate at which it moves 
through the underlying firm glacial till. Water moves 
more rapidly in the upper material and accumulates at 
the till contact, resulting in wet, seepy areas in some 
years. Available phosphorus is low, and available 
potassium is very low. Unless these soils have been 
limed within the past 5 years, they are generally acid 
in the surface layer. 

The Coggon soils are used mainly for cultivated 
crops. The major limitation for crops is erosion. Pro- 
viding adequate drainage and controlling erosion on 
these soils are difficult. The long, uniform slopes are 
well suited to contour cultivation and terracing, but 
these practices slow the movement of surface water, 
allowing more of it to soak into the soil. The extra 
water entering the soil complicates drainage, especially 
in wet years. A combination of terracing and tile drain- 
age helps overcome the wetness and erosion. 

Representative profile of Coggon loam, 2 to 5 per- 
cent slopes, in permanent pasture at edge of wooded 
area, 42 feet north and 519 feet west of the southeast 
corner of the SWI, sec. 28, T. 95 N., R. 10 W.: 
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Figure 9.—Typical undrained area of Clyde-Floyd complex in permanent pasture. 


Al—O to 2 inches; very dark gray (10YR 3/1) 
loam; weak medium platy structure 
parting to moderate fine granular; fri- 
able; neutral; clear smooth boundary. 

A21-2 to 8 inches; dark grayish brown (10YR 
4/2) loam, dark grayish brown (10YR 
4/2) kneaded; some very dark grayish 
brown (10YR 3/2) coatings on peds; 
moderate thin platy structure; friable: 
thin discontinuous light gray (1OYR 
7/2), dry, silt coatings on peds; slightly 
acid; clear smooth boundary. 

A22—8 to 11 inches; brown (10YR 4/3) loam, 
brown (10YR 4/3) kneaded; dark gray- 
ish brown (10YR 4/2) coatings on peds; 
moderate medium platy structure: fri- 
able; thin discontinuous light gray 
(10YR 7/2), dry, silt coatings on peds; 
very strongly acid; clear smooth bound- 


ary. 
Bi—11 to 16 inches; dark yellowish brown 
(10YR 4/4) loam; moderate medium 
subangular blocky structure parting to 
moderate medium angular blocky; fria- 
ble; thin discontinuous light gray 
(10YR 7/2), dry, silt coatings on peds; 
very strongly acid; clear smooth bound- 


ary. 
IIB21t—16 to 24 inches; yellowish brown (10YR 
5/6) heavy loam; brown (10YR 5/3) 
coatings on peds; moderate medium sub- 
angular blocky and angular blocky 


IITB22t—24 to 32 inches; yellowish brown (10YR 
5/6) heavy loam; brown (10YR 5/3) 
coatings on peds; strong medium suban- 
gular blocky and angular blocky struc- 
ture; firm; thin discontinuous dark 
yellowish brown (10YR 4/4) clay films; 
very strongly acid; clear smooth bound- 


ary. 

JTIB23—82 to 38 inches; yellowish brown (10YR 
5/4) heavy loam; brown (10YR 5/8) 
coatings on peds; common fine distinct 
grayish brown (10YR 5/2) mottles and 
few fine distinct strong brown (7.5YR 
5/6) mottles; moderate medium suban- 
gular blocky and angular blocky struc- 
ture; firm; thin discontinuous white 
(10YR 8/1) silt coatings on peds; very 
strongly acid; clear smooth boundary. 

ITB8—-38 to 52 inches; dark yellowish brown 
(10YR 4/4) heavy loam; brown (10YR 
5/3) coatings on peds; common fine dis- 
tinct grayish brown (10YR 5/2) mottles 
and few fine distinct yellowish brown 
(LOYR 5/6) mottles; strong coarse pris- 
matic structure parting to strong me- 
dium angular blocky; firm; few soft 
dark oxide concretions; very strongly 
acid; clear smooth boundary. 

TIC—52 to 60 inches; mottled strong brown 
(7.5YR 5/8) and olive gray (5Y 5/2) 
heavy loam; massive; firm; strongly 
acid. 


structure; firm; stone line at top of hor- The solum is 50 to 70 inches thick. The soils formed 
izon; thin nearly continuous dark yel- in 14 to 21 inches of loamy material and in the under- 
lowish brown (10YR 4/4) clay films; lying glacial till. The Al horizon is very dark gray 
very strongly acid; clear smooth bound- (10YR 3/1) to very dark grayish brown (10YR 3/2). 
ary. It is 1 inch to 4 inches thick. The Ap horizon is 6 to 8 
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inches thick and is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3). The A2 horizon is 4 to 10 inches 
thick, but in cultivated areas it may be partially in- 
corporated into the Ap horizon. The IIB horizon is 
typically loam but ranges to light clay loam or sandy 
clay loam. It is medium acid to very strongly acid. 
Calcareous glacial till is at a depth of 60 to 80 inches. 

Coggon soils are associated with Bassett, Schley, and 
Winneshick soils, and they formed in parent material 
similar to that of Bassett and Oran soils. They have a 
lighter colored Ap or Al horizon than Schley, Bassett 
and Oran soils. They have a thicker IIB horizon than 
Winneshiek soils and are not underlain by limestone 
bedrock at a depth of less than 40 inches. 

302B—Coggon loam, 2 to 5 percent slopes. This 
gently sloping soil is on convex ridges and side slopes 
on uplands. Areas are 20 to 40 acres or more in size 
and irregular in shape. 

This soil has the profile described as representative 
of the series. 

This soil is suited to occasional row crops, such as 
corn and soybeans. It is subject to slight erosion if 
cultivated. Because of the difference in permeability of 
the loamy material and the underlying glacial till at 
a depth of about 114 feet, water accumulates at the 
contact of these materials and produces a temporary 
high water table, particularly early in spring. A com- 
bination of terracing and tile drainage helps to pro- 
vide adequate erosion control and drainage. The or- 
ganic matter content is very low. Capability unit IIe-1. 

302C—Coggon loam, 5 to 9 percent slopes. This 
moderately sloping soil is on convex side slopes on up- 
lands. Areas are about 5 to 10 acres in size and are 
elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner. 

Included with this soil in mapping are a few areas 
of moderately eroded soils in which the depth to the 
glacial till is less than 14 inches. These soils are lower 
in fertility and organic matter content than this Cog- 
gon soil. 

This soil is suited to occasional row crops such as 
corn and soybeans, It is subject to moderate or severe 
erosion if cultivated. It can have a seasonal perched 
water table because of water accumulation at the con- 
tact between the loamy material and the underlying 
glacial till. Because this soil is typically downslope 
from less sloping Coggon soils, water accumulates at 
a depth of 114 to 2 feet and then moves downslope. The 
water may come to the surface part way down the 
slope and form a seepy spot, or it may make a large 
part of the slope wet. A combination of terracing and 
tile drainage helps to provide adequate erosion control 
and drainage. The organic matter content is very low. 
Capability unit I[Ie-1. 


Coland series 


The Coland series consists of dark colored, poorly 
drained soils. These nearly level soils are on flood 
plains and on the lower parts of upland drainageways 
near the watercourse in areas of the Kenyon-Clyde- 
Floyd soil association. Slopes are 0 to 2 percent. These 
Coland soils formed in medium textured to moderately 


fine textured alluvium. The native vegetation was 
water-tolerant grasses. 

In a representative profile the surface layer is about 
49 inches thick. It is black, mottled, friable clay loam 
and loam. The substratum is gray loamy sand that has 
some gravel. 

Available water capacity is high, and permeability 
is moderately slow. Available phosphorus is medium, 
and available potassium is very low. These soils are 
ponetally neutral to slightly acid and do not require 
ime. 

These soils are used mainly for pasture and culti- 
vated crops. The major limitations for crops are wet- 
ness and flooding. Areas which are flooded frequently 
or are cut up by old stream channels are generally in 
pasture. 

Representative profile of Coland clay loam, chan- 
neled, 0 to 2 percent slopes, in permanent pasture, 69 
feet north and 189 feet west of the southeast corner of 
sec, 33, T. 92 N., R. 9 W.: 

A11—0 to 10 inches; black (N 2/0) clay loam; 
few fine distinct dark reddish brown 
(5Y 2/2) mottles; weak medium suban- 
gular blocky structure parting to weak. 
fine granular; friable; slightly acid; 
gradual smooth boundary. 

A12—10 to 25 inches; black (N 2/0) loam; com- 
mon fine prominent yellowish red (5YR 
4/8) mottles; moderate medium suban- 
gular blocky structure parting to 
moderate fine granular; friable; few 
fine dark red (2.5YR 3/6) oxide concre- 
tions; neutral; gradual smooth bound- 


ary. 

A18—25 to 40 inches; black (N 2/0) loam; weak 
medium prismatic structure parting to 
moderate medium subangular blocky; 
friable; neutral; gradual smooth bound- 


ary. 
A3—40 to 49 inches; black (N 2/0) light loam; 
weak coarse, prismatic structure; fria- 

ble; neutral; abrupt wavy boundary. 
IICg—-49 to 60 inches; gray (5Y 5/1) loamy sand; 
single grained; loose; some 2-millimeter 
pebbles; many plant fibers; slightly acid. 

The solum is 36 to 50 inches thick. It is neutral or 
slightly acid throughout. The A horizon is typically 
clay loam but ranges to silty clay loam and loam. The 
depth to a color that has value of 3 or higher is 36 to 
40 inches or more. In some areas sandy loam or loamy 
sand is below a depth of 48 inches. 

Coland soils are associated with Spillville and Han- 
lon soils, and they formed in parent material similar 
to that of those soils. They have a grayer C horizon 
and are more poorly drained than those soils. They 
have more clay and less sand in the A horizon than 
Hanlon soils. 

135—Coland clay loam, 0 to 2 percent slopes. This 
nearly level soil is on flood plains. Areas are 20 acres 
or more 1M S1zZe. 

Included with this soil in mapping are a few small 
areas of sandy soils that are somewhat droughty. 

This soil is well suited to cultivated crops if drained 
and protected from flooding. It is subject to flooding, 
slow runoff, and a high water table. Areas that are 
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frequently flooded are used mainly for pasture. Plow- 
ing is difficult and can be delayed by excessive mois- 
ture. The soil puddles readily when wet and becomes 
cloddy and hard when dry. The organic matter content 
is very high. Capability unit IIw-3. 

€135—Coland clay loam, channeled, 0 to 2 percent 
slopes. This nearly level soil is on the flood plains along 
the minor streams. Areas are long and narrow. Gen- 
erally, they are about 100 to 200 feet wide and several 
miles long. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of sandy soils that are generally adjacent to 
streams or former stream channels. These soils are 
droughty. 

This soil is poorly suited to cultivated crops because 
of flooding and the common channels, small oxbows, 
sloughs, and small ponds. Most areas of this soil are in 
permanent pasture. Capability unit Vw-1. 


Cresco series 


The Cresco series consists of dark colored, moder- 
ately well drained soils. These gently sloping to mod- 
erately sloping soils are on long, convex ridges and 
side slopes on uplands. Slopes are 2 to 9 percent. These 
soils formed in 14 to 21 inches of loamy material and 
in the underlying very firm glacial till. The native 
vegetation was prairie grasses. In most places, a layer 
of pebbles and stones is at the contact of the loamy 
material and the glacial till. 

In a representative profile the surface layer is black 
and very dark grayish brown heavy loam about 13 
inches thick. The subsoil extends to a depth of 47 
inches. It is brown and dark yellowish brown, firm 
loam and light clay loam in the upper part and mot- 
tled strong brown and gray, very firm clay loam in 
the lower part. The substratum is mottled strong 
brown and gray, strongly effervescent clay loam. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and slow in the 
very firm glacial till. The rate at which water moves 
through the friable, loamy material differs consider- 
ably from the rate at which it moves through the 
underlying very firm glacial till. Water moves more 
rapidly in the upper material and accumulates at the 
till contact, resulting in wet, seepy areas in some years. 
The available phosphorus and available potassium are 
very low. Unless these soils have been limed in the last 
5 years, they are generally acid in the surface layer. 

The Cresco soils are used mainly for cultivated 
crops. The major limitation for crops is erosion. Pro- 
viding adequate drainage and controlling erosion on 
these soils is difficult. The long, uniform slopes are well 
suited to contour cultivation and terracing, but these 
practices slow the movement of surface water, allow- 
ing more of it to soak into the soil. The extra water 
entering the soil complicates drainage, especially in 
wet years. A combination of terracing and tile drain- 
age helps to overcome these problems. 

Representative profile of Cresco loam, 5 to 9 percent 
slopes, in a cultivated field, 125 feet north and 85 feet 
a oe southwest corner of NW1,4 sec. 27, T. 93 N., 

-10 W.: 


Ap—0 to 7 inches; black (10YR 2/1) heavy loam; 
moderate very fine granular structure; 
friable; neutral; abrupt smooth bound- 


ary. 
A3—7 to 13 inches; very dark grayish brown 
(10OYR 3/2) heavy loam; very dark 
brown (10YR 2/2) coatings on peds; 
moderate fine granular structure; fri- 
able; medium acid; clear smooth bound- 


ary. 
Bi—13 to 17 inches; brown (10YR 4/3) heavy 
loam; dark brown (10YR 3/3) coatings 
on peds; weak very fine subangular 
blocky structure; firm: pebble band at 
lower boundary of horizon; strongly 
acid; clear smooth boundary. 
TIB21—17 to 21 inches; dark yellowish brown 
(10YR 4/4) light clay loam; brown 
(1OYR 5/3) coatings on peds; moderate 
fine subangular blocky structure; firm; 
medium acid; clear smooth boundary. 
ITB22t—21 to 32 inches; mottled strong brown 
(7.5YR 5/6) and gray (5Y 5/1) clay 
loam; nearly continuous gray (5Y 5/1) 
coatings on faces of prisms; moderate 
fine prismatic structure parting to mod- 
erate medium subangular blocky; very 
firm; thin patchy dark gray (10YR 
4/1) clay films; medium acid; gradual 
smooth boundary. 
TIB3—32 to 47 inches; mottled strong brown 
(7.5YR 5/6) and gray (5Y 5/1) clay 
loam; discontinuous gray (5Y 5/1) 
coatings on prism faces; moderate me- 
dium prismatic structure parting to 
moderate medium subangular blocky; 
very firm; neutral; abrupt wavy bound- 
ary. 
to 60 inches; mottled strong brown 
(7.5YR 5/6) and gray (5Y 5/1) light 
clay loam; massive; very firm; mildly 
alkaline; strong effervescence. 

The solum is 40 to 55 inches thick. Carbonates are 
at a depth of 40 to 60 inches. The soils formed in 14 to 
21 inches of loamy material and in the underlying clay 
loam glacial till. The A horizon is black (LOYR 2/1) 
or very dark brown (10YR 2/2) to very dark grayish 
brown (10YR 3/2). It is typically heavy loam but 
ranges to light clay loam. The A horizon is 10 to 15 
inches thick. The abundance of gray coatings on the 
faces of peds in the IIB horizon decreases as depth 
increases. The IIB2 horizon is typically medium clay 
loam. It is 30 to 35 percent clay, but ranges to as 
much as 37 percent clay in some pedons. It ranges 
from medium acid to strongly acid in reaction. 

Cresco soils are associated with Kenyon, Protivin, 
Floyd, and Clyde soils, and they formed in parent ma- 
terial similar to that of Protivin, Lourdes, and Rice- 
ville soils. They have grayer coatings on the faces of 
peds and have more clay in the IIB horizon than Ken- 
yon, Floyd, and Clyde soils. Cresco soils are browner 
and less mottled in the upper part of the B horizon 
than Protivin and Riceville soils. They have a thicker 
and darker A horizon that contains more organic mat- 
ter than Lourdes soils. 


IIC—47 
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783B—Cresco loam, 2 to 5 percent slopes. This 
gently sloping soil is on long, convex ridges and side 
slopes on uplands. Areas are 40 acres or more in size 
and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the depth to clay loam 
till is greater. 

Included with this soil in mapping are a few smal] 
spots of sandy soils that are more droughty than this 
Cresco soil. 

This soil is well suited to corn and soybeans. It is 
subject to slight erosion if cultivated. Because of the 
difference in permeability between the loamy material 
and the underlying very firm glacial till, water accum- 
ulates at the contact of these materials, causing a tem- 
porary high water table, particularly early in spring. 
A combination of terracing and tile drainage helps to 
provide adequate erosion control and drainage. Care- 
ful placement and spacing of tile are important be- 
cause of the slowly permeable subsoil. The organic 
matter content is moderate to high. Capability unit 
IIe-1. 

783C—Cresco loam, 5 to 9 percent slopes. This mod- 
erately sloping soil is on long, convex side slopes on 
uplands. Areas are 5 to 10 acres in size and are elon- 
gated in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of moderately eroded soils in which the surface layer 
is less than 10 inches thick. These areas are lower in 
fertility than this Cresco soil. Also included are a few 
sandy areas that are more droughty. 

This soil is suited to corn and soybeans. It is subject 
to moderate or severe erosion if cultivated. Because 
of the difference in permeability between the loamy 
material and the underlying very firm glacial till, wa- 
ter accumulates at the contact of these materials, 
causing a temporary high water table, particularly 
early in spring. A combination of terracing and tile 
drainage helps to provide adequate erosion control and 
drainage. Careful placement and spacing of tile are 
important because of the slowly permeable subsoil. The 
orapne matter content is moderate. Capability unit 
IIIe~1. 


Dickinson series 


The Dickinson series consists of dark colored, well 
drained to somewhat excessively drained soils. These 
gently sloping to strongly sloping soils are on stream 
terraces and convex ridges and side slopes on uplands. 
Slopes are 2 to 14 percent. These soils formed in wind- 
deposited, moderately coarse textured sediment and 
the underlying coarse textured sediment, free of 
gravel, or in the underlying till. The native vegetation 
was prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable fine 
sandy loam and sandy loam about 20 inches thick. The 
subsoil extends to a depth of 35 inches. It is brown, 
very friable, light sandy loam and loamy sand. The 
substratum is dark yellowish brown fine sand. 

Available water capacity is low. Permeability is 
moderately rapid in the moderately coarse textured 


sediment; and it is rapid in the underlying coarse 
textured substratum of some soils but moderately 
slow in the till substratum of other soils. Available 
phosphorus and available potassium are very low. Un- 
less these soils have been limed within the past 5 years, 
they are generally acid in the surface layer. 

The Dickinson soils are used mainly for cultivated 
crops. The major limitations for crops are erosion and 
droughtiness, Conservation practices that control run- 
off and reduce moisture losses, such as minimum tillage 
that leaves residue on the surface, are beneficial. 

Representative profile of Dickinson fine sandy loam, 
2 to 5 percent slopes, in a cultivated field, 81 feet east 
and 171 feet south of the northwest corner of the 
NEIYNE', sec. 7, T. 91 N., R. 9 W.: 

Ap—0 to 8 inches; very dark brown (10YR 2/2) 
fine sandy loam; weak fine granular 
structure; friable; medium acid; abrupt 
smooth boundary. 

A12—8 to 18 inches; very dark brown (10YR 
2/2) fine sandy loam; moderate medium 
and fine granular structure; friable; me- 
dium acid; gradual smooth boundary. 

A8—138 to 20 inches; very dark grayish brown 
(10YR 3/2) sandy loam; weak medium 
subangular blocky structure parting to 
moderate fine granular; friable; me- 
dium acid; clear smooth boundary. 

B2—20 to 30 inches; brown (10YR 4/3) light 
sandy loam; dark brown (10YR 8/3) 
coatings on peds; weak medium suban- 
gular blocky structure; very friable; 

medium acid; gradual smooth boundary. 

B38—-30 to 35 inches; brown (10YR 4/3) loamy 
sand; weak medium subangular blocky 
structure; very friable; slightly acid; 
clear smooth boundary. 

C—35 to 60 inches; dark yellowish brown (10YR 
4/4) fine sand; single grained; loose; 
medium acid. 

The solum is 24 to 40 inches thick. It is slightly acid 
to strongly acid in the most acid part. The soils formed 
in 24 to 36 inches of fine sandy loam sediment and in 
the underlying loamy sand and sand. The A horizon is 
black (10YR 2/1) or very dark brown (10YR 2/2) to 
very dark grayish brown (10YR 3/2) and is 10 to 20 
inches thick. The B2 horizon is dark brown (10YR 
3/3) or brown (10YR 4/3) to dark yellowish brown 
(10YR 4/4) or yellowish brown (10YR 5/4). The C 
horizon is loamy sand or fine sand. 

Dickinson soils are associated with Sparta, Flagler, 
Olin, Kenyon, and Ostrander soils, and they formed 
in parent material similar to that of Lamont and 
Sparta soils. They have less sand in the A horizon and 
the upper part of the B horizon than Sparta soils. 
They have a thicker, darker A horizon than Lamont 
soils. Dickinson soils are not underlain by glacial till 
at a depth less than 40 inches as are Olin, Kenyon 
and Ostrander soils. They have less gravel in the B 
and C horizons than Flagler soils. 

175B—Dickinson fine sandy loam, 2 to 5 percent 
slopes. This gently sloping soil is in convex areas on 
the uplands and on stream benches. Areas are gen- 
erally about 5 acres in size. 
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This soil has a profile described as representative of 
the series. 

Included with this soil in mapping are a few small 
areas of soils that have a loamy sand surface layer 
and are more droughty than this Dickinson soil. 

This soil is suited to cultivated crops, and yields 
can be good if rainfall is normal and timely. The soil 
is subject to droughtiness and slight soil blowing and 
water erosion. The organic matter content is moder- 
ately low. Capability unit IITe-3. 

175C—Dickinson fine sandy loam, 5 to 9 percent 
slopes. This moderately sloping soil is on convex ridges 
and side slopes on uplands. Areas are about 5 acres in 
size and rounded in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner, only about 15 inches thick. 

Included with this soil in mapping are a few areas 
of soils that are moderately eroded and lower in or- 
eee matter content and fertility than this Dickinson 
soil. 

This soil is suited to cultivated crops and yields can 
be good if rainfall is normal and timely. The soil is 
subject to droughtiness and soil blowing and water 
erosion. The organic matter content is moderately low. 
Capability unit IIIe—3. 

175D-——Dickinson fine sandy loam, 9 to 14 percent 
slopes. This strongly sloping soil is on convex side 
slopes on uplands. Areas are less than 5 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
only 10 to 15 inches thick. 

Included with this soil in mapping are areas of soils 
that are eroded and lower in fertility and organic 
matter content than this Dickinson soil. 

This soil is poorly suited to cultivated crops. It is 
subject to drought, soil blowing, and water erosion. 
Yields depend on the amount and timeliness of rain- 
fall. The organic matter content is low. Capability 
unit [Ve-2. 

409B—Dickinson fine sandy loam, till substratum, 
2 to 5 percent slopes. This gently sloping soil is on 
convex side slopes on uplands. Areas are 5 to 10 acres 
in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but this soil is underlain 
by loam glacial till at a depth of 40 to 50 inches. 

Included with this soil in mapping are small areas 
of soils that are deeper than 50 inches to the under- 
lying glacial till. Also included are small areas of soils 
that have a thinner, lighter colored surface layer and 
are lower in organic matter content and fertility than 
this Dickinson soil. 

This soil is suited to row crops, and yields can be 
good if rainfall is normal and timely. The soil is sub- 
ject to droughtiness during periods of below normal 
rainfall and to slight soil blowing and water erosion if 
cultivated. It is seepy at times in spring or after pe- 
riods of heavy rainfall. The organic matter content is 
moderately low. Capability unit IIIe—3. 

409C—Dickinson fine sandy loam, till substratum, 
5 to 9 percent slopes. This moderately sloping soil is 
on convex areas adjacent to drainageways or on 
mounds on the uplands. Areas are about 5 to 10 acres 
in size and irregular in shape. 


This soil has a profile similar to the one described as 
representative of the series, but loam glacial till is at 
a depth of more than 40 inches. 

Included with this soil in mapping are small areas 
of soils in which the surface layer is thinner and 
lighter colored than in this Dickinson soil. These soils 
are lower in organic matter content and fertility. Also 
included are small areas of soils where the depth to 
glacial till is more than 50 inches. 

This soil is suited to row crops, and yields can be 
good if rainfall is normal and timely. The soil is sub- 
ject to droughtiness during periods of below normal 
rainfall and to soil blowing and water erosion if culti- 
vated. It is seepy at times in spring or after periods 
of heavy rainfall. The organic matter content is mod- 
erately low. Capability unit IIIe-3. 


Donnan series 


The Donnan series consists of moderately dark col- 
ored, moderately well drained or somewhat poorly 
drained soils. These nearly level to moderately sloping 
soils are on convex ridges and convex to slightly con- 
cave side slopes on uplands. Slopes are 0 to 9 percent. 
These soils formed in 24 to 36 inches of loamy mate- 
rial and in the underlying, highly weathered older 
clayey material. The native vegetation was deciduous 
trees and prairie grasses. 

In a representative profile the surface layer is very 
dark brown, friable loam about 8 inches thick. The 
subsoil extends to a depth of 48 inches. It is brown and 
dark yellowish brown, friable loam that grades to 
light clay loam in the upper part; dark gray, very 
firm silty clay in the middle part; and gray, very firm 
silty clay in the lower part. The substratum is mottled 
strong brown, grayish brown, and yellowish brown 
firm heavy loam. 

Available water capacity is high. Permeability is 
moderate in the upper part and very slow in the clayey 
material. The rate at which water moves through the 
friable loamy material differs considerably from the 
rate at which it moves through the underlying ex- 
tremely firm clayey material. Water moves more 
rapidly in the upper material and accumulates at the 
contact, which produces a seasonal perched water 
table and sidehill seeps in wet years. Available phos- 
phorus and available potassium are very low. Unless 
these soils have been limed within the past 5 years, 
they are generally acid in the surface layer. 

The Donnan soils are mainly used for cultivated 
crops. The major limitations for cultivated crops are 
erosion and a seasonal perched water table. Providing 
adequate drainage and controlling erosion are difficult 
on these soils. Conservation practices slow the move- 
ment of surface water, allowing more water to soak 
into the soil. The extra water complicates drainage, 
especially in wet years. A combination of terracing or 
mulch tillage and tile drainage helps to control erosion 
and provide adequate drainage. 

Representative profile of Donnan loam, 2 to 5 per- 
cent slopes, in a cultivated field, 275 feet west and 55 
feet south of northeast corner of NE! sec. 3, T. 93 
N., R. 9 W.: 

Ap—0O to 8 inches; very dark brown (10YR 2/2) 
loam; cloddy parting to weak fine gran- 
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ular structure; friable; neutral; abrupt 
smooth boundary. 

Bi—8 to 18 inches; brown (10YR 4/3) loam; 
weak fine subangular blocky structure; 
friable; slightly acid; clear smooth 
boundary. 

B21—13 to 18 inches; dark yellowish brown 
(10YR 4/4) heavy loam; brown (10YR 
4/3) coatings on peds; moderate medium 
subangular blocky structure; friable; 
strongly acid; clear smooth boundary. 

B22—18 to 24 inches; brown (10YR 4/8) light 
clay loam; common fine distinct dark 
grayish brown (10YR 4/2) mottles; 
moderate medium and fine subangular 
blocky structure; firm; strongly acid; 
abrupt smooth boundary. 

TIB23t—24 to 34 inches; dark gray (5Y 4/1) 
silty clay; few fine distinct brown 
(7.5YR 4/4) mottles; moderate medium 
angular blocky and subangular blocky 
structure; very firm; thick continuous 
very dark grayish brown (10YR 3/2) 
clay films; thin patchy white (10YR 
8/1) dry sand coatings on ped faces; 
strongly acid; clear smooth boundary. 

IIB24t—34 to 48 inches; gray (5Y 5/1) silty clay; 
few fine distinct brown (7.5YR 4/4) 
mottles; strong medium prismatic 
structure parting to moderate fine sub- 
angular blocky; very firm; thick dis- 
continuous very dark grayish brown 
(10YR 3/2) clay films; strongly acid; 
clear smooth boundary. 

TIC1—48 to 57 inches; mottled strong brown 
(7.5YR 5/6) and grayish brown (2.5Y 
5/2) heavy loam; massive; firm; 
strongly acid; clear smooth boundary. 

JIC2—57 to 60 inches; yellowish brown (10YR 
5/4) heavy loam; common fine distinct 
grayish brown (2.5Y 5/2) mottles; 
massive; firm; strongly acid. 

The solum is 45 to 60 inches thick. The soils formed 
in 24 to 36 inches of loamy material and in the under- 
lying extremely firm, clayey paleosol. In some pedons, 
a sandy loam or loamy sand horizon, less than 5 inches 
thick, is between the loamy material and the paleosol. 
These soils are medium acid to strongly acid in the 
most acid part. The Al or Ap horizon is typically very 
dark gray (10YR 3/1), but ranges from very dark 
brown (10YR 2/2) to very dark grayish brown (10YR 
8/2). The A horizon is typically loam but ranges to 
light loam and silt loam high in sand. The Al horizon 
is 6 to 9 inches thick. The A2 horizon, when present, is 
dark grayish brown (10YR 4/2) or brown (10YR 
4/8). The IIB horizon is gray (5Y 5/1) or dark gray 
(BY 4/1). It is clay or silty clay. 

Donnan soils are associated with Kenyon, Bassett, 
Schley, and Floyd soils. They have a gray clay or silty 
clay IIB horizon, which Kenyon, Bassett, Schley, and 
Floyd soils do not have. 

782—Donnan loam, 0 to 2 percent slopes. This 
nearly level soil is on the uplands. Areas are about 5 
acres in size and are irregular in shape. 

Included with this soil in mapping are a few areas 


of soils that have a sandy loam surface layer, have a 
high infiltration rate, and are very seepy in wet sea- 
sons. 

This soil is suited to row crops. Most areas are cul- 
tivated, and use of this soil is commonly determined 
by the use of the surrounding soils. This soil is subject 
to wetness. Tile systems may not drain all areas 
satisfactorily. Careful placement of tile is very impor- 
tant because of the very slow permeability of the 
underlying subsoil. If the clayey subsoil is deep 
enough, tile placed above this layer helps drainage. 
The organic matter content is very low. Capability 
unit IIw-2. 

782B-—Donnan loam, 2 to 5 percent slopes. This 
gently sloping soil is on ridges and convex side slopes 
on uplands. Areas are about 5 to 10 acres in size and 
are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping, mostly in the 
southeastern part of the county, are a few small areas 
of soils that have a sandy surface layer. These soils 
are more seepy in spring than this Donnan soil. 

This soil is suited to cultivated crops. It is subject 
to slight erosion if cultivated. Most areas are culti- 
vated, but use of this soil is commonly determined by 
the use of the surrounding soils. Providing adequate 
drainage and controlling erosion are difficult. Erosion 
control practices slow the movement of surface water, 
letting more water soak in to the soil. The extra water 
entering the soil complicates drainage, especially in 
wet years. Because of this, a combination of terracing 
and tile drainage is needed. Careful placement of tile 
is very important because of the very slow permeabil- 
ity of the underlying subsoil. If the clayey subsoil is 
deep enough, tile may be placed above this layer to 
help drainage. Tile drainage may not drain all areas 
satisfactorily. The organic matter content is very low. 
Capability unit IIe-3. 

782C—-Donnan loam, 5 to 9 percent slopes. This 
moderately sloping soil is on ridges and convex side 
slopes on uplands. Areas are about 5 to 10 acres in size 
and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
somewhat thinner. 

Included with this soil in mapping are areas of soils 
that are moderately eroded and are lower in organic 
matter content and fertility than this Donnan soil. 
Also included are areas of soils that have a sandy sur- 
face layer and have a high infiltration rate; they are 
very seepy in wet seasons and at other times are 
droughty. 

This soil is suited to cultivated crops. It is subject 
to moderate to severe erosion if cultivated. Providing 
adequate drainage and controlling erosion are difficult. 
Erosion control practices slow the movement of sur- 
face water, letting more of it soak into the soil. The 
extra water complicates drainage. A combination of 
drainage and erosion control practices is most likely 
to be successful. Because of the very slow permeability 
of the subsoil, careful placement of tile is important. 
The difference in permeability of the loamy material 
and the underlying clay subsoil causes water to accu- 
mulate above the clay subsoil. This results in a perched 
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water table and seepy areas on the side slopes. If 

loamy materials above the clay subsoil are thick enough 

to provide adequate cover for tile, this soil should be 

tiled across the slopes to intercept the seepage. The 

ore matter content is very low. Capability unit 
el. 


Dorchester series 


The Dorchester series consists of stratified, light 
colored and moderately dark colored, moderately well 
drained soils. These nearly level soils are on stream 
bottom lands associated with soils formed in thin loess 
over limestone on uplands. They are also in a complex 
with Volney soils along narrow upland drainageways. 
Slopes are 0 to 2 percent. These soils formed in 30 to 
45 inches of recently deposited, mildly alkaline, strati- 
fied, silty alluvium over a dark medium textured buried 
soil. Because these soils are young, vegetation has not 
influenced the development of the profile. 

In a representative profile the recently deposited 
material extends to a depth of 38 inches. It is dark 
grayish brown, friable, calcareous silt loam with thin 
strata of very dark grayish brown, dark brown, and 
yellowish brown, friable, calcareous silt loam. A black 
and very dark gray, friable, silt loam buried soil is 
below a depth of 38 inches. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is low, and avail- 
able potassium is very low. These soils are mildly 
alkaline in the surface layer and do not require lime. 

The Dorchester soils are used mainly for cultivated 
crops and pasture. The major limitation for crops is 
flooding. If not protected from overflow, young plants 
on these soils can be covered by sediment. 

Representative profile of Dorchester silt loam, 
channeled, 0 to 2 percent slopes, in permanent pasture, 
60 feet west and 178 feet north of the southeast corner 
of the NE1,NE!,, sec. 1, T. 92 N., R. 7 W.: 

C—0 to 38 inches; dark grayish brown (10YR 
4/2) silt loam, light brownish gray 
(1OYR 7/2) dry; few fine distinct 
brown (7.5YR 4/4) mottles; thin 
strata of very dark grayish brown 
(10YR 38/2), dark brown (10YR 3/3), 
and yellowish brown (10YR 5/4) silt 
loam; horizontal strata parting to weak 
medium platy structure; friable; mildly 
alkaline; slight effervescence; abrupt 
smooth boundary. 

ITA11b—88 to 59 inches; black (LOYR 2/1) silt 
loam; weak to moderate medium and 
fine subangular blocky structure; fri- 
able; neutral; gradual smooth boundary. 

ITA12b—-59 to 70 inches; very dark gray (10YR 
3/1) heavy silt loam; few fine distinct 
brown (7.5YR 4/4) mottles; weak me- 
dium subangular blocky structure; fri- 
able; neutral. 

These soils formed in 30 to 45 inches of recent, 
stratified, silty alluvium and in the underlying dark 
buried soil. The C horizon is very dark grayish brown 
(10YR 3/2) to yellowish brown (10YR 5/4). It is 
typically silt loam, but includes thin layers of silt loam 
that is high in sand. It is mildly alkaline or moderately 


alkaline. The IIAb horizon is typically silt loam but 
ranges from loam to light silty clay loam. It is black 
(10YR 2/1) or very dark brown (10YR 2/2) and is 
mildly alkaline or neutral. 

Dorchester soils are associated with Caneek, Ossian, 
Volney, and Spillville soils, and they formed in parent 
material similar to that of Caneek soils. They have a 
browner C horizon and are better drained than Caneek 
soils. They have a lighter colored solum and are more 
stratified than Ossian and Spillville soils. Dorchester 
soils are more stratified than Volney soils and do not 
have the coarse limestone fragments of Volney soils. 

158—Dorchester silt loam, 0 to 2 percent slopes. 
This nearly level soil is on stream bottom lands asso- 
ciated with loess-covered uplands in the eastern part 
of the county. Areas are 20 to 40 acres in size and are 
irregular in shape. 

Included with this soil in mapping are small areas 
of soils that have 6 to 15 inches of sandy overwash. 
Also included are a few areas of neutral soils where 
the surface layer does not have an excess of lime. These 
soils are less productive than this Dorchester soil. 

This soil is well suited to intensive row crops. It is 
subject to flooding. Young plants on this soil can be 
covered by sediment if not protected from overflow. 
The organic matter content is low in the surface layer 
and moderate to high in the buried soil. Capability 
unit I-3. 

C158—Dorchester silt loam, channeled, 0 to 2 per- 
cent slopes. This nearly level soil is on flood plains along 
small streams. Areas are long and narrow. Generally, 
rey are about 100 to 200 feet wide and several miles 
ong. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of soils that have 6 to 15 inches of sandy overwash. 
Also included are areas of soils that have many lime- 
stone fragments in the surface layer. These soils are 
droughty and less productive than this Dorchester soil. 

This soil is poorly suited to cultivated crops. It is 
subject to frequent overflow and is dissected by small 
channels and oxbows. Most areas of this soil are in 
permanent pasture. The organic matter content is low 
in the surface layer. Capability unit Vw-1. 

496B—Dorchester-Volney complex, 2 to 5 percent 
slopes. This complex consists of light colored to dark 
colored, moderately well drained to somewhat exces- 
sively drained soils. The complex generally is in small, 
elongated areas below areas of very steep Rock outcrop 
and Nordness soils. 

These soils are closely intermingled on alluvial fans 
and in lower parts of narrow drainageways on steep 
uplands that have a thin cover of loess. The drainage- 
ways are generally 200 to 500 feet wide and can be 2 
miles or more long. The drainageways are dry most 
of the year, but become high-velocity, short-duration 
streams during heavy rainfall. These soils are gently 
sloping, but they are associated with more sloping 
soils. This complex is about 60 percent Dorchester soils 
and about 40 percent Volney soils. The Volney soils 
have a dark surface layer. They have fragments of 
limestone on the surface and throughout the solum. 
Generally, the percentage of coarse fragments in- 
creases as depth increases, ranging from 15 to 20 per- 
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cent by volume in the surface layer to as much as 75 
percent by volume in the lower part of the solum. 
These limestone fragments are numerous enough to 
make cultivation of this soil difficult. The soils are in 
such close association that it is impractical to map 
them separately. 

Runoff from the sloping soils upslope deposits new 
sediment on the soils of this complex. This material 
generally contains limestone fragments. Some areas 
of these soils are slightly wet because of seepage from 
the soils upslope. Wetness is not a limitation, however, 
and tile drainage is not needed. 

Most of this complex is in permanent pasture. It is 
poorly suited to cultivated crops. The small, elongated 
areas of this complex are difficult to reach with farm 
machinery, and because of their small size they gen- 
erally remain in permanent pasture or woodland. 
Capability unit VIs-1. 


Downs series 


The Downs series consists of moderately dark col- 
ored, well drained soils. These gently sloping to mod- 
erately steep soils are on ridges and side slopes on 
uplands. Slopes are 2 to 18 percent. These soils formed 
in loess more than 40 inches thick. The native vegeta- 
tion was prairie grasses and deciduous trees. 

In a representative profile the surface layer is very 
dark gray silt loam about 7 inches thick. The sub- 
surface layer is dark grayish brown silt loam about 6 
inches thick. The subsoil extends to a depth of 60 
inches. It is brown, heavy silt loam in the upper part; 
yellowish brown, light silty clay loam in the middle 
part; and yellowish brown silt loam in the lower part. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is medium, and 
available potassium is very low. Unless these soils have 
been limed within the past 5 years, they are generally 
acid in the surface layer. 

The less sloping Downs soils are used mainly for 
cultivated crops; the more sloping soils are in pasture. 
The major limitation for crops is erosion. The long 
upland slopes are well suited to contour cultivation 
and terraces. The subsoil exposed in terracing gen- 
erally will respond to treatment more readily than 
many of the glacial till soils in the county. 

Representative profile of Downs silt loam, 5 to 9 
percent slopes, in a cultivated field, 900 feet north and 
200 feet east of the center of the NE1, sec. 15, T. 
94N., R. 8 W.: 

Ap—0 to 7 inches; very dark gray (10YR 3/1) 
silt loam; moderate fine granular struc- 
ture; friable; slightly acid; abrupt 
smooth boundary. 

A2—7 to 18 inches; dark grayish brown (10YR 
4/2) silt loam; dark grayish brown 
(10YR 3/2) coatings on peds; weak 
medium platy structure parting to weak 
fine granular; friable; thin patchy light 
gray (10YR 7/1), dry, silt coatings on 
ped faces; slightly acid; clear smooth 
boundary. 

Bi—13 to 19 inches; brown (10YR 4/3) heavy 
silt loam; dark brown (10YR 3/3) 
coatings on peds; weak fine subangular 


blocky structure; friable; thin dis- 
continuous light gray (10YR 7/1), dry, 
silt coatings on ped faces; slightly acid; 
clear smooth boundary. 

B21t—19 to 24 inches; yellowish brown (10YR 
5/4) light silty clay loam; brown (10YR 
4/3) coatings on peds; moderate fine 
subangular blocky structure; friable; 
few thin discontinuous dark brown 
(10YR 3/3) clay films; discontinuous 
light gray (LOYR 7/1), dry, silt coatings 
on ped faces; medium acid; clear 
smooth boundary. 

B22t—-24 to 30 inches; yellowish brown (10YR 
5/4) light silty clay loam; brown (10YR 
5/8) coatings on peds; weak medium 
subangular blocky structure; friable; 
few thin discontinuous dark brown 
(7.5YR 3/2) clay films; thin discontinu- 
ous light gray (10YR 7/1), dry silt 
coatings on ped faces; medium acid; 
clear smooth boundary. 

B31t—30 to 44 inches; yellowish brown (10YR 
5/4) silt loam; weak coarse prismatic 
structure parting to weak medium and 
fine subangular blocky; friable; few 
thin discontinuous dark brown (7.5YR 
3/2) clay films; thin discontinuous light 
gray (10YR 7/1), dry, silt coatings on 
ped faces; medium acid; clear smooth 
boundary. 

B82t—44 to 60 inches; yellowish brown (10YR 
5/4) silt loam; weak coarse prismatic 
structure; friable; few thin discontinu- 
ous dark brown (7.5YR 3/2) clay films; 
thin discontinuous light gray (10YR 
7/1), dry, silt coatings on ped faces; 
strongly acid. 

The solum is 50 to 70 inches thick. The soils formed 
in loess more than 40 inches thick. The Al horizon is 
very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 8/2) and is 5 to 8 inches thick. The A2 
horizon is dark grayish brown (10YR 4/2) to brown 
(10YR 4/3) or (LOYR 5/8) and is 8 to 6 inches thick. 
In cultivated areas the A2 horizon may be incorporated 
in the Ap horizon. The B horizon is heavy silt loam 
to light silty clay loam. It is free of low chroma mottles 
to a depth of 30 inches or more. The B horizon is 
typically strongly acid but ranges from medium acid 
to very strongly acid in the most acid part. 

Downs soils are associated with Exette, Fayette, and 
Port Byron soils, and they formed in parent material 
similar to that of Fayette and Port Byron soils. They 
have a thicker A horizon than Fayette soils. They have 
a thinner and lighter colored Al horizon than Port 
Byron soils. Downs soils have browner B and C hori- 
zons and fewer mottles than Exette soils. 

162B—Downs silt loam, 2 to 5 percent slopes. This 
gently sloping soil is on convex ridgetops on uplands 
above more sloping areas of Downs soils. Areas are 
several miles long and are irregular in shape. 

This Downs soil is well suited to corn and soybeans. 
It is subject to slight erosion if cultivated. This soil is 
well adapted to contouring and terracing because of 
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the long, uniform slopes. The organic matter content 
is moderately low. Capability unit Ile—-1. 

162C—Downs silt loam, 5 to 9 percent slopes. This 
moderately sloping soil is on convex ridges and side 
slopes on uplands. Areas are several miles long and 
are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils that have a darker, thicker surface layer and 
have a slightly higher organic matter content than this 
Downs soil. 

This soil is suited to cultivated crops. It is subject 
to moderate or severe erosion if cultivated. Terraced 
areas can be used more frequently for row crops with- 
out excess soil loss than unterraced areas. The organic 
rae content is moderately low. Capability unit 

e-l. 

162C2—Downs silt loam, 5 to 9 percent slopes, mod- 
erately eroded. This moderately sloping soil is on con- 
vex ridges and side slopes on uplands. Areas extend 
for several miles and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and lighter colored. In some places the surface 
layer has been mixed with material from the subsoil. 
This soil has lower organic matter content than the 
uneroded Downs soils. It generally has good tilth but 
will puddle and become cloddy if worked when wet. 

Included with this soil in mapping are a few areas 
of severely eroded soils that have a surface layer of 
brown or yellowish brown heavy silt loam and have 
lower fertility and poorer tilth than this Downs soil. 

This soil is suited to cultivated crops. It is subject 
to severe erosion if cultivated. Terraced areas can be 
used more frequently for row crops without excessive 
soil loss than can unterraced areas. The organic mat- 
Bas paren is moderately low to low. Capability unit 

e-1. 

162D—Downs silt loam, 9 to 14 percent slopes. This 
strongly sloping soil is on convex side slopes on up- 
lands. Areas are about 5 to 10 acres in size and are 
irregular in shape. 

This Downs soil is suited to cultivated crops grown 
occasionally in rotation with hay crops. It is subject 
to severe erosion if cultivated. Most areas of this soil 
are in permanent pasture or woodland. The organic 
matter content is moderately low. Capability unit 
IlTe-2. 

162D2—Downs silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping soil is on 
convex side slopes on uplands. Areas are about 10 to 
20 acres in size and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
lighter colored. The soil has a dark grayish brown plow 
layer because some of the subsoil has been mixed with 
the surface layer. It has lower organic matter content 
than uneroded Downs soils. It generally has good tilth 
but will puddle and become cloddy if worked when 
wet. This soil has a lower clay content, and the depth 
to the maximum content of clay is less. 

Included with this soil in mapping are a few areas 
of severely eroded soils where the surface layer is 
brown or yellowish brown heavy silt loam. These soils 


rave lower fertility and poorer tilth than this Downs 
soil. 

This soil is suited to occasional row crops in rota- 
tion with meadow. It is subject to severe erosion if 
cultivated. The organic matter content is low. Capa- 
bility unit IITe~-2. 

162E2—Downs silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep soil is on 
convex side slopes on uplands. Areas are about 5 to 
10 acres in size and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
lighter colored. This soil has a dark grayish brown 
surface layer. Erosion has removed part of the surface 
and subsurface layers. The plow layer is lower in fer- 
tility and organic matter than the uneroded Downs 
soils. This soil has a lower clay content, and the depth 
to the maximum content of clay is less. 

Included with this soil in mapping are a few areas 
of severely eroded soils that have a brown or yellowish 
brown heavy silt loam surface layer. These soils are 
lower in fertility and have poorer tilth than this 
Downs soil. There are also a few areas which are in 
woodland or permanent pasture and are not eroded. 

This soil is suited to cultivated crops grown occa- 
sionally in a rotation with hay crops. It is subject to 
severe erosion if cultivated. It generally has good tilth 
but will puddle and become cloddy if worked when 
wet. The organic matter content is low. Capability 
unit TVe-1. 


Dubuque series 


The Dubuque series consists of light colored, well 
drained soils. These moderately sloping to steep soils 
are on ridges and side slopes on uplands. Slopes are 5 
to 25 percent. These soils formed in loess 20 to 30 
inches thick and in a thin layer of residuum weathered 
from the underlying limestone bedrock. The native 
vegetation was deciduous trees. 

In a representative profile the surface layer is very 
dark grayish brown, friable silt loam about 2 inches 
thick. The subsurface layer is brown, friable silt loam 
about 7 inches thick. The subsoil extends to a depth of 
25 inches. It is yellowish brown, friable silt loam and 
light silty clay loam and strong brown, very firm clay. 
Limestone bedrock is at a depth of 25 inches. It is soft 
and fragmented in the upper 3 inches and hard and 
fractured below. 

Available water capacity is low. Permeability is 
moderate in the loess and very rapid in the limestone 
bedrock. It is slow in the clayey residuum between the 
loess and limestone, but commonly the residuum is not 
a continuous layer. Available phosphorus is medium, 
and available potassium is very low. Unless these soils 
have been limed within the past 5 years, they are gen- 
erally acid in the surface layer. 

The less sloping Dubuque soils are used mainly for 
cultivated crops and pasture. The more sloping soils 
are used for pasture and woodland. The major lim- 
itations for crops are erosion and shallowness to lime- 
stone bedrock. The soils are subject to erosion, and any 
soil loss through erosion decreases the depth to lime- 
stone and affects the use of these soils. The roots of 
some crops grown on these soils develop to only a 
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limited extent because of the limestone bedrock near 
the surface. Lack of moisture is likely to damage crops 
if rains are not timely during the growing season. 

Representative profile of Dubuque silt loam, 20 to 
80 inches to limestone, 18 to 25 percent slopes, in per- 
manent pasture, 216 feet north and 237 feet east of 
the southwest corner of NWIASEY, sec. 35, T. 95 
N., R. 8 W.: 

Al—0O to 2 inches; very dark grayish 
brown (10YR 3/2) silt loam grayish 
brown (10YR 5/2) dry; some dark brown 
(10YR 2/2) coatings; moderate me- 
dium and fine subangular blocky struc- 
ture; friable; slightly acid; abrupt 
smooth boundary. 

A2—2 to 9 inches; brown (10YR 5/3) silt loam; 
common dark grayish brown (10YR 
4/2) coatings on peds; weak medium 
platy structure; friable; thin nearly 
continuous light gray (10YR 7/1), dry, 
silt coatings on ped faces; slightly acid; 
clear smooth boundary. 

B1—29 to 12 inches; yellowish brown (10YR 5/4) 
silt loam; dark yellowish brown (10YR 
4/4) coatings on peds; weak medium 
and fine subangular blocky structure; 
friable; thin discontinuous light gray 
(10YR 7/1), dry, silt coatings on ped 
faces; medium acid; gradual smooth 
boundary. 

B21t—12 to 20 inches; yellowish brown (10YR 
5/6) light silty clay loam; few yellowish 
brown (10YR 5/4) coatings on peds; 
moderate medium and fine subangular 
blocky structure; friable; few thin dis- 
continuous brown (7.5YR 4/4) clay 
films; medium acid; clear smooth bound- 


ary. 

TIB22t—20 to 25 inches; strong brown (7.5YR 
5/6) clay; strong medium and fine angu- 
lar and subangular blocky structure; 
very firm; thick continuous brown 
(7.5YR 4/4) clay films; some pebbles 
mixed in with residuum; medium acid; 
abrupt wavy boundary. 

IIRiI—25 to 28 inches; level bedded limestone 
bedrock; interbedded flags of limestone 
and silty clay residuum; mildly alka- 
line; strong effervescence. 

IIR2—28 ee hard fractured limestone bed- 
rock. 

The loess over the residuum and limestone is 20 to 
30 inches thick. The solum is medium acid or strongly 
acid in the most acid part. Carbonates are absent 
above the limestone bedrock. The Al horizon is very 
dark gray (10YR 3/1) or very dark grayish brown 
(1LOYR 3/2) and is 2 to 4 inches thick. The Ap horizon 
is dark grayish brown (10YR 4/2) to brown (10YR 
4/3 or 5/3). The A2 horizon is typically dark grayish 
brown (10YR 4/2) but ranges to grayish brown 
(10YR 5/2) and brown (10YR 5/3). It is 4 to 8 inches 
thick. The B21t horizon is heavy silt loam or light 
silty clay loam. The IIB22t horizon is silty clay or clay 
and is 1 to 5 inches thick. 

Dubuque soils are associated with Downs, Fayette, 


and Nordness soils, and they formed in parent ma- 
terial similar to that of Nordness soils. They have a 
thinner solum than Downs and Fayette soils. Dubuque 
Boe are deeper to limestone bedrock than Nordness 
soils. 

183C—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 5 to 9 percent slopes. This moderately sloping 
soil is on convex ridges and side slopes on uplands. 
Areas are about 5 to 10 acres in size and are elongated 
in shape. 

This soil has a profile similar to the one described 
as representative of the series, but it has a higher clay 
content, and the depth to the maximum content of clay 
is greater. 

Included with this soil in mapping are a few small 
areas of soils in which the depth to limestone bedrock 
is more than 80 inches. These soils are less droughty 
than this Dubuque soil. 

Most areas of this soil are in permanent pasture or 
woodland. This soil is suited to occasional cultivated 
crops. It is subject to moderate or severe erosion if 
cultivated. Any soil loss through erosion decreases the 
depth to limestone and affects the use of this soil. Con- 
servation practices should be used if row crops are 
grown. In places bedrock interferes with the construc- 
tion of terraces. The organic matter content is very 
low. Capability unit IITe—4. 

183D2—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 9 to 14 percent slopes, moderately eroded. This 
strongly sloping soil is on convex side slopes on up- 
lands. Areas are about 5 to 10 acres in size and elon- 
gated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is lighter colored. Erosion has removed part of the sur- 
face and subsurface layers. The plow layer is lower in 
fertility and organic matter content than that of un- 
eroded Dubuque soils. 

Included with this soil in mapping are a few small 
areas of soils that are more than 30 inches deep over 


limestone bedrock and are less droughty than this 


Dubuque soil. Also included are some areas of soils that 
are in pasture or woodland and are not eroded. 

This soil is suited to occasional cultivated crops. It 
is subject to severe erosion if cultivated. Any soil loss 
through erosion decreases the depth to limestone and 
affects the use of this soil. The organic matter content 
is very low. Capability unit [Ve-2. 

183E—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 14 to 18 percent slopes. This moderately steep 
soil is on convex side slopes on uplands. Areas are 
about 5 to 10 acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but maximum content 
of clay is higher and depth to the maximum content 
of clay is greater. 

Included with this soil in mapping are a few areas 
of soils in which the depth to limestone bedrock is less 
than 20 inches. These soils are more droughty than 
this Dubuque soil. 

This soil is in woodland and permanent pasture. It 
is poorly suited to cultivated crops. It is subject to 
severe erosion and should be protected by a cover of 
plants at all times. Any soil loss through erosion de- 
creases the depth to limestone and affects the use of 
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this soil. It is suitable for permanent pasture, trees, or 
wildlife habitat. The organic matter content is very 
low. Capability unit VIe-1, 

183E2—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 14 to 18 percent slopes, moderately eroded. This 
moderately steep soil is on convex side slopes on up- 
lands. Areas are about 5 to 10 acres in size and are 
elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and lighter colored. Part of the surface and 
subsurface layers have been removed by erosion, which 
results in a plow layer that has lower organic matter 
content, lower fertility, and poorer tilth than is typical 
of the series. 

Included with this soil in mapping are a few areas of 
soils that are less than 20 inches deep over limestone 
pedneee and are more droughty than this Dubuque 
Soli. 

This soil is poorly suited to cultivated crops. It is 
subject to severe erosion and should be protected by a 
plant cover at all times. Any soil loss through erosion 
decreases the depth to limestone and affects the use of 
this soil. It is suitable for permanent pasture, trees, or 
wildlife habitat. The organic matter content is very 
low. Capability unit VIe-1. 

183F—Dubuque silt loam, 20 to 30 inches to lime- 
stone, 18 to 25 percent slopes. This steep soil is on 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil is in woodland and permanent pasture. It 
is poorly suited to cultivated crops. It is susceptible to 
severe erosion and should be protected by a plant cover 
at all times. It is suitable for permanent pasture, trees, 
or wildlife habitat. The organic matter content is very 
low. Capability unit VIIe-1. 


Exette series 


The Exette series consists of light colored, well 
drained soils. These moderately sloping to steep soils 
are in narrow bands on convex side slopes and in coves 
of drainageways on uplands. The side slopes are com- 
monly dissected by many small waterways. Slopes are 
9 to 25 percent. These soils formed in loess more than 
a inches thick. The native vegetation was deciduous 

rees. 

In a representative profile the surface layer is dark 
grayish brown, friable silt loam about 6 inches thick. 
The subsoil extends to a depth of 41 inches. In the 
upper part it is brown, friable silt loam; in the middle 
part it is dark yellowish brown, friable silt loam that 
has grayish brown and strong brown mottles; and in 
the lower part it is mottled grayish brown and yellow- 
ish brown, friable silt loam that has yellowish red 
mottles. The substratum is grayish brown and light 
brownish gray, friable silt loam. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is medium, and 
available potassium is very low. Unless limed within 
ne past 5 years, these soils are acid in the surface 
ayer. 

The less sloping Exette soils are used mainly for 
cultivated crops in rotation with meadow. The steeper 


soils are in permanent pasture. The major limitation 
for crops is erosion. 

Representative profile of Exette silt loam, 9 to 14 
percent slopes, moderately eroded, in a cultivated field, 
460 feet north and 9 feet west of the southeast corner 
of the NE1,NE1, sec. 7, T. 93 N., R. 7 W.: 

Ap—0 to 6 inches; dark grayish brown (10YR 
4/2) silt loam, few brown (10YR 4/3) 
mixings; cloddy parting to weak fine 
granular structure; friable; neutral; 
abrupt smooth boundary. 

B1—6 to 11 inches; brown (10YR 4/8) silt loam; 
few dark grayish brown (10YR 4/2) 
coatings on peds; weak fine and very fine 
subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B21—11 to 24 inches; dark yellowish brown 
(10YR 4/4) heavy silt loam; brown 
(10YR 4/8) coatings on peds; few fine 
distinct grayish brown (10YR 5/2) mot- 
tles; weak to moderate medium suban- 
gular and angular blocky structure; 
friable; thin discontinuous light gray 
(10YR 7/2), dry, silt coatings on peds; 
medium acid; clear smooth boundary. 

B22—24 to 388 inches; dark yellowish brown 
(10YR 4/4) silt loam; common fine dis- 
tinct grayish brown (10YR 5/2) and 
strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; 
friable; thin discontinuous light gray 
(10YR 7/2), dry, silt coatings on peds; 
slightly acid; clear smooth boundary. 

B3—33 to 41 inches; mottled grayish brown 
(2.5Y 5/2) and yellowish brown (10YR 
5/6) silt loam; few fine distinct yellow- 
ish red (5YR 4/8) mottles; weak 
medium prismatic structure; friable; 
neutral; clear smooth boundary. 

C1—41 to 54 inches; grayish brown (2.5Y 5/2) 
silt loam; few fine distinct yellowish 
brown (10YR 5/6) and yellowish red 
(5Y 5/6) mottles; massive; friable; neu- 
tral; abrupt wavy boundary. 

C2—54 to 60 inches; light brownish gray (2.5Y 
6/2) silt loam; common fine distinct 
light olive brown (2.5Y 5/4) mottles; 
massive; friable; coarse yellowish red 
(5YR 4/6) iron segregations; mildly al- 
kaline; weak effervescence. 

The solum is 80 to 45 inches thick. The soils formed 
in a deoxidized and leached zone or in a thin, mottled, 
oxidized, and leached zone over a deoxidized and 
leached weathering zone. Carbonates are absent in the 
solum. The profile is neutral to medium acid in the 
most acid part. The Ap horizon is dark grayish brown 
(10YR 4/2) or brown (10YR 4/3). The A1 horizon is 
very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 3/2) and is 1 to 4 inches thick. The 
B2 and B38 horizons have hue of 10YR to 2.5Y, value 
of 4 to 6, and chroma of 1 through 4. The Ap, B1 and 
B21 horizons are 22 to 26 percent clay. The B22, B3 
and C horizons are 15 to 20 percent clay. Mottles are 
above a depth of 30 inches and have hue of 7.5YR to 
2.5Y, value of 4 to 6, and chroma of 2 through 8. 
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Above a depth of 30 inches, the profile is at least 20 
percent mottles that have chroma of 2. The grayness 
in the profile is a relict feature and not an indication 
of present drainage. 

Exette soils are associated with the Fayette and 
Downs soils. They have grayer B and C horizons than 
those soils. Exette soils have a thinner A horizon than 
Downs soils. 

763D2—Exette silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping soil is on con- 
vex side slopes that are dissected by many small water- 
ways and in coves of upland drainageways. Areas are 
about 10 acres in size and are elongated in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few wooded 
areas of soils that are not eroded and a few areas of 
soils that have a darker surface layer and are higher 
in fertility. Also included are a few areas of soils that 
are severely eroded, are lower in fertility, have poorer 
tilth than this Exette soil and form a crust that re- 
stricts plant emergence. 

This soil is suited to occasional row crops in a rota- 
tion with meadow. It is subject to severe erosion if 
cultivated. The organic matter content is very low. 
Capability unit [IIe~2. 

763E2—Exette silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep soil is on 
convex side slopes that are dissected by many small 
waterways and in coves of upland drainageways. 
Areas are about 10 acres in size and are elongated in 
shape. 

This soil has a profile similar to the one described 
as representative of the series, but maximum clay con- 
tent is lower and depth to the maximum content of 
clay is less. 

Included with this soil in mapping are a few wooded 
areas of soils that are not eroded and a few areas of 
soils that have a darker surface layer and are higher 
in fertility. Also included are a few areas of soils that 
are severely eroded, are lower in fertility, and have 
poorer tilth than this Exette soil and form a crust that 
restricts plant emergence. 

This soil is poorly suited to cultivated crops. It is 
subject to severe erosion if cultivated. It can be used 
occasionally for row crops in rotation with meadow. 
The organic matter content is very low. Capability 
unit [Ve-1. 

763E3—Exette silt loam, 14 to 18 percent slopes, 
severely eroded. This moderately steep soil is on short, 
convex side slopes that are dissected by many small 
waterways and in coves of upland drainageways. 
a are about 10 acres in size and are elongated in 
shape. 

This soil has a profile similar to the one described 
as representative of the series, but it is severely eroded 
and the plow layer is dominantly material from the 
subsoil. The plow layer has poorer tilth and is lower 
in fertility and organic matter content than the plow 
layer of the moderately eroded Exette soil. The plow 
layer is mainly brown silt loam. During intense rains 
it puddles easily, which results in more runoff, and 
when the surface is dry it develops a crust that re- 
stricts plant emergence. 

Included with this soil in mapping are small areas 


of soils in which the grayish brown subsoil is on the 
surface. These areas are very low in organic matter 
content, are low in available phosphorus, and have very 
poor tilth. 

This soil is poorly suited to cultivated crops. It is 
better suited to hay and permanent pasture than to 
most other uses. The organic matter content is very 
low. Capability unit Vle-1. 

763F2—Exette silt loam, 18 to 25 percent slopes, 
moderately eroded. This steep soil is on convex side 
slopes that are dissected by many small waterways 
and in coves of upland drainageways. Areas are about 
10 acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but maximum clay con- 
Pate is lower and depth to maximum content of clay 
is less. 

Included with this soil in mapping are a few areas 
of soils that are severely eroded, are lower in fertility, 
and have poorer tilth than this Exette soil. These soils 
develop a crust that restricts plant emergence. 

This soil is poorly suited to cultivated crops. It is 
subject to severe erosion if cultivated. Regular farm 
machinery cannot be used in some places because of 
the steepness of slope. The soil is suitable for perma- 
nent pasture, trees, or wildlife habitat. The organic 
matter content is very low. Capability unit VJe-1. 

763F3—Exette silt loam, 18 to 25 percent slopes, 
severely eroded. This steep soil is on short, convex side 
slopes that are dissected by many small waterways and 
in coves of upland drainageways. Areas are about 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but it has been severely 
eroded and part of the subsoil has been incorporated 
into the surface layer. The surface layer has poorer 
tilth and is lower in fertility and organic matter con- 
tent than that of the moderately eroded Exette soils. 
In addition, maximum clay content is lower and depth 
to maximum content of clay is less. The plow layer is 
mainly brown silt loam. During intense rains it pud- 
dles easily, which results in more runoff and retarded 
plant growth. When they dry, these severely eroded 
soils develop a crust that restricts plant emergence. 

Included with this soil in mapping are small areas 
of soils in which the grayish brown subsoil is on the 
surface. These soils are lower in organic matter con- 
tent than this Exette soil and have very poor tilth. 

This soil is poorly suited to cultivated crops. Regular 
farm machinery cannot be used in some places because 
of the steepness of slope. The soil is better suited to 
permanent pasture, trees, or wildlife habitat than to 
most other uses. The organic matter content is very 
low. Capability unit VITe—1. 


Fayette series 


The Fayette series consists of light colored, well 
drained soils. These gently sloping to very steep soils 
are on upland ridges and side slopes. Slopes are 2 to 40 
percent. These soils formed in loess more than 40 inches 
thick. The native vegetation was deciduous trees. 

In a representative profile the surface layer is very 
dark gray silt loam about 3 inches thick. The subsur- 
face layer is dark gray and dark grayish brown silt 
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loam about 8 inches thick. The subsoil extends to a 
depth of 47 inches; it is brown light silty clay loam in 
the upper part, brown and dark yellowish brown me- 
dium silty clay loam in the middle part, and yellowish 
brown light silty clay loam in the lower part. The sub- 
stratum is yellowish brown, friable silt loam that has 
a few grayish mottles. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is high, and avail- 
able potassium is very low. Unless limed within the 
past 5 years, these soils are acid. 

The less sloping Fayette soils are used mainly for 
cultivated crops, and the steeper soils are used for 
pasture or woodland. The major limitation for crops is 
erosion. 

Representative profile of Fayette silt loam, 5 to 9 
percent slopes, in wooded area, 235 feet south and 46 
feet west of the northeast corner of the SW14SW1,4, 
sec. 85, T. 95 N., R. 8 W.: 

A1l—0 to 3 inches; very dark gray (10YR 3/1) 
silt loam, gray (10YR 5/1) dry; weak 
fine granular structure; friable; thin 
patchy light gray (10YR 7/1) dry silt 
coatings on faces of peds; slightly acid; 
clear smooth boundary. 

A21—3 to 5 inches; dark gray (10YR 4/1) silt 
loam, some dark grayish brown (10YR 
4/2), light brownish gray (10YR 6/2) 
dry; moderate thin platy structure; fri- 
able; medium acid; clear smooth bound- 


ary. 

A22—5 to 11 inches; dark grayish brown (10YR 
4/2) silt loam, pale brown (10YR 6/3) 
dry; moderate thin platy structure; fri- 
able; medium acid; clear irregular 
boundary. 

B1—11 to 14 inches; brown (10YR 4/3) light 
silty clay loam; moderate fine subangu- 
lar blocky structure; friable; continuous 
light gray (10YR 7/1) dry silt coatings 
on faces of peds; strongly acid; gradual 
smooth boundary. 

B21t—14 to 26 inches; brown (10YR 4/8) silty 
clay loam; strong fine and medium sub- 
angular and angular blocky structure; 
friable; thin discontinuous dark brown 
(10YR 8/8) clay films; thin patchy light 
gray (10YR 7/1) dry silt coatings on 
faces of peds; very strongly acid; clear 
smooth boundary. 

B22t—26 to 34 inches; dark yellowish brown 

(10YR 4/4) medium silty clay loam; 

moderate medium subangular and angu- 

lar blocky structure; friable; thin dis- 
continuous dark brown (10YR 3/8) clay 
films; thin patchy light gray (10YR 

7/1) dry silt coatings on faces of peds; 

strongly acid; gradual smooth boundary. 

to 47 inches; yellowish brown (10YR 

5/4) light silty clay loam; weak medium 

prismatic structure parting to weak me- 

dium angular blocky; friable; thin dis- 
continuous dark brown (10YR 3/8) clay 
films in upper part of horizon grading to 
few or none in the lower part; few fine 
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black (10YR 3/1) oxide concretions; 
strongly acid; gradual smooth boundary. 

C—47 to 73 inches; yellowish brown (10YR 5/4) 
silt loam; few fine faint grayish brown 
(LOYR 5/2) mottles; massive; some dis- 
tinct vertical cleavage; friable; few dark 
brown (10YR 3/3) oxide concretions; 
strongly acid. 

The solum is 40 to 60 inches thick. The Al horizon 
is very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 3/2) and is 2 to 4 inches thick. The Ap 
horizon is dark grayish brown (10YR 4/2) to brown 
(10YR 4/3 or 5/8). The A2 horizon is typically dark 
grayish brown (10YR 4/2) but ranges from dark gray 
(10YR 4/1) to brown (10YR 5/8). The A2 horizon 
is 4 to 8 inches thick, but in eroded areas it may be 
incorporated into the Ap horizon. The B2t horizon is 
brown (10YR 4/3) to yellowish brown (10YR 5/4) 
It is light or medium silty clay loam, and has a maxi- 
mum clay content of 28 to 34 percent. 

Fayette soils are associated with Downs, Dubuque, 
Exette, and Nordness soils. They formed in parent ma- 
terial similar to that of Downs and Port Byron soils. 
Fayette soils have a thinner A horizon and a more dis- 
tinct A2 horizon than Downs and Port Byron soils. 
They have a thicker solum than Dubuque and Nord- 
ness soils and are not underlain by limestone bedrock 
at a depth of less than 40 inches. They have browner 
B and C horizons and fewer mottles than Exette soils. 

163B—Fayette silt loam, 2 to 5 percent slopes. This 
gently sloping soil is on convex ridgetops. Areas are 
about 10 to 20 acres in size and are irregular in shape. 

This soil is well suited to cultivated crops. It is sub- 
ject to slight to moderate erosion if cultivated. Most 
areas are suitable for terracing because of the uniform 
length and shape of slopes. The organic matter content 
is very low. Capability unit IIe-1. 

163C—Fayette silt loam, 5 to 9 percent slopes. This 
moderately sloping soil is on narrow ridges and convex 
side slopes. Areas are several] miles long and are irregu- 
lar in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of moderately eroded soils in which the surface 
layer is dark grayish brown or brown. These soils are 
lower in fertility and in organic matter content than 
this Fayette soil. 

This soil is suited to row crops in rotation with al- 
falfa. It is subject to moderate to severe erosion if cul- 
tivated. Most areas are suitable for terracing because 
of the uniform length and shape of slope. The organic 
matter content is very low. Capability unit I]Te-1. 

163C2—Fayette silt loam, 5 to 9 percent slopes, mod- 
erately eroded. This moderately sloping soil is on nar- 
row ridges and convex side slopes. Areas are several 
miles long and are irregular in shape. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has re- 
moved part of the surface and subsurface layers, and 
some of the subsoil has been mixed into the plow layer. 
This plow layer is lower in organic matter content and 
fertility than that of uneroded Fayette soils. 

Included with this soil in mapping are a few small 
areas of severely eroded soils. These soils are lower in 
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fertility and have poorer tilth than this Fayette soil. 
They become cloddy if worked when wet. They puddle 
during intense rains, causing more than normal runoff 
and retarding growth. 

This soil is suited to row crops and alfalfa. More 
fertilizer is needed to obtain the same yield on this 
soil than on uneroded Fayette soils. This soil is subject 
to erosion if cultivated. Most areas are suitable for 
terracing because of the uniform length and shape of 
slopes. (fig. 10). The organic matter content is very 
low. Capability unit [TIe—1. 

163D—Fayette silt loam, 9 to 14 percent slopes. This 
strongly sloping soil is on convex side slopes. Areas are 
10 to 20 acres in size and are elongated in shape. 

Included with this soil in mapping are a few small 
areas of moderately eroded soils. The surface layer of 
these soils is dark grayish brown or brown and they 
are lower in organic matter content and fertility than 
this Fayette soil. 

This soil is suited to occasional row crops. It is sub- 
ject to moderate to severe erosion if cultivated. Most 
areas are in woodland and permanent pasture. The 
gina matter content is very low Capability unit 

e-2. 

163D2—Fayette silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping soil is on 
convex side slopes. Areas are about 10 to 20 acres in 
size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has removed 
part of the surface and subsurface layers. The plow 
layer is lower in fertility and organic matter content 
than that of uneroded Fayette soils. It becomes cloddy 
if worked when wet. It puddles during intense rains, 
causing more than normal runoff, poor seed emergence, 
and retarded plant growth. Maximum clay content is 
lower, and depth to the maximum content of clay is 
less than in the representative profile. 

Included with this soil in mapping are a few areas of 
severely eroded soils that are lower in fertility and have 
poorer tilth than this Fayette soil. 

This soil is suited to occasional row crops. The long 
and uniform slopes are well suited to conservation 
practices. This soil is susceptible to severe erosion if 
cultivated. Row crops can be grown frequently with- 


Figure 10.—Typical grass-backslope, tile-outlet terrace in an area 
of Fayette soils, 


out excess soil loss if conservation is practiced. The 
organic matter content is very low. Capability unit 
IIIe-2. 

163D3—Fayette silt loam, 9 to 14 percent slopes, 
severely eroded. This strongly sloping soil is on short 
convex side slopes on uplands. The slopes are dissected 
by many waterways. Areas are about 10 to 20 acres in 
size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but it is severely eroded 
and the subsurface layer and part of the subsoil has 
been incorporated into the surface layer. The present 
surface layer is lower in fertility and organic matter 
content and higher in clay than that of less eroded 
Fayette soils. The plow layer is mainly brown silt loam 
but is silty clay loam in some areas, It becomes cloddy 
if worked when wet. It puddles during intense rains, 
causing more than normal runoff, poor seed emergence, 
and retarded plant growth. 

Included with this soil in mapping are a few areas 
in which loess is less than 40 inches thick and lime- 
stone or glacial till is at a depth of less than 40 inches. 
Soils in which limestone is at a depth of less than 40 
inches are slightly droughty. 

This soil is suited to occasional row crops. More 
fertilizer is needed to obtain the same yield on this 
soil than on less eroded Fayette soils. The organic mat- 
ter content is very low. Capability unit [Ve-1. 

163E—Fayette silt loam, 14 to 18 percent slopes. 
This moderately steep soil is on convex side slopes on 
uplands. It is mostly in wooded areas and permanent 
pasture. Areas are about 5 to 10 acres in size and are 
elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the maximum clay 
content is lower and depth to the maximum content 
of clay is less. 

Included with this soil in mapping are a few small 
areas of moderately eroded soils. These soils have a 
dark grayish brown or brown surface layer and are 
lower in fertility than this Fayette soil. 

This soil is poorly suited to row crops. It is subject 
to moderate to severe erosion if cultivated. It can be 
used occasionally for row crops in rotation with 
meadow. The organic matter content is very low. Ca- 
pability unit [Ve-1. 

163E2—Fayette silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep soil is on 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but parts of the surface 
and subsurface layers have been removed by erosion. 
The plow layer is lower in fertility and organic matter 
content than that of uneroded Fayette soils. It becomes 
cloddy if worked when wet. It puddles during intense 
rains, causing more than normal runoff, poor seed 
emergence, and retarded plant growth. Maximum clay 
content is lower and depth to the maximum content 
of clay is less than in the representative profile. 

Included with this soil in mapping are a few small 
areas of wooded soils that are not eroded. Also in- 
cluded are a few areas in which loess is less than 40 
inches thick and limestone or glacial till is at a depth 
of less than 40 inches. Soils in which limestone is at 
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a depth of less than 40 inches tend to be slightly 
droughty. 

This soil is poorly suited to cultivated crops. It is 
subject to severe erosion if cultivated. It can be used 
occasionally for row crops in rotation with meadow. 
ao enganic matter content is very low. Capability unit 

e-1. 

163E3—Fayette silt loam, 14 to 18 percent slopes, 
severely eroded. This moderately steep soil is on short, 
convex side slopes on uplands. The slopes have been 
dissected by many waterways. Areas are about 5 to 
10 acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but it is severely eroded 
and the subsurface layer and part of the subsoil have 
been incorporated into the plow layer. The present 
surface layer is lower in fertility and organic matter 
content and higher in clay than that of less eroded 
Fayette soils. The plow layer is mainly brown silt loam 
but is silty clay loam in some areas. It puddles easily 
during intense rains, causing more than normal runoff, 
poor seed emergence, and retarded plant growth. 

Included with this soil in mapping are a few areas 
in which loess is less than 40 inches thick and lime- 
stone or glacial till is at a depth of less than 40 inches. 
These areas tend to be slightly droughty. 

This soil is poorly suited to cultivated crops. It is 
subject to very severe erosion. It is better suited to hay 
and permanent pasture than to row crops. The or- 
eae matter content is very low. Capability unit 

e-1. 

163F—Fayette silt loam, 18 to 25 percent slopes. 
This steep soil is on convex side slopes on uplands. 
It is mostly in wooded areas and permanent pasture. 
Areas are about 5 to 10 acres in size and are elongated 
in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the maximum clay 
content is lower and depth to the maximum content 
of clay is less. 

Included with this soil in mapping are a few small 
areas of moderately eroded soils. These soils have a 
dark grayish brown or brown surface layer, and they 
are lower in fertility and organic matter content than 
this Fayette soil. 

This soil is poorly suited to cultivated crops. It is 
subject to severe erosion if cultivated. Some areas are 
not safe for the use of regular farm machinery because 
of steepness. This soil is suitable for permanent pas- 
ture, trees, or wildlife habitat. The organic matter 
content is very low. Capability unit VIe-1. 

163F2—Fayette silt loam, 18 to 25 percent slopes, 
moderately eroded. This steep soil is on convex side 
slopes on uplands. Areas are about 5 to 10 acres in size 
and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is not so thick and is lighter in color. The subsurface 
layer has been incorporated into the plow layer. The 
maximum clay content is lower and depth to the maxi- 
mum content of clay is less than in the representative 
profile. 

Included in mapping are a few areas of severely 
eroded soils. 

This soil is poorly suited to cultivated crops. It is 


subject to severe erosion if cultivated. Farm machinery 
cannot be used in some places because of the steepness 
of slope. This soil is suitable for permanent pasture, 
trees, or wildlife habitat. The organic matter content 
is very low. Capability unit Vle-1. 

163F3—Fayette silt loam, 18 to 25 percent slopes, 
severely eroded. This steep soil is on short convex side 
slopes on uplands. The slopes have been dissected by 
many waterways. Areas are about 5 to 10 acres in size 
and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
lighter in color. The subsurface layer and part of the 
subsoil have been incorporated into the plow layer. The 
present surface layer is lower in fertility and organic 
matter content than that of less eroded Fayette soils. 

This soil is poorly suited to cultivated crops. It is 
subject to very severe erosion if cultivated. Farm 
machinery cannot be used in some places because of 
the steepness of slope. This soil is better suited to 
permanent pasture, trees, or wildlife habitat. The or- 
ganic matter content is very low. Capability unit 
VIle~1. 

163G—Fayette silt loam, 25 to 40 percent slopes. 
This very steep soil is on convex side slopes on uplands. 
Areas are about 5 to 10 acres in size and are elongated 
in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the maximum clay 
content is less and depth to the maximum content of 
clay is less. 

This soil is poorly suited to cultivated crops. It is 
subject to very severe erosion if cultivated. Farm 
machinery cannot be used safely on this soil because 
of the steepness of slope. This soil is suitable for trees 
or wildlife habitat, and it is suitable for permanent 
pasture if grazing is limited. Most areas of this soil 
are in woodland. The organic matter content is very 
low. Capability unit VITe-1. 

497F—Fayette-Dubuque-Jacwin complex, 14 to 25 
percent slopes. This complex consists of light colored 
to dark colored, well drained to somewhat poorly 
drained soils. These steep soils are closely associated 
on uplands below Nordness soils and Rock outcrop and 
above the soils on benches and bottom lands. This com- 
plex is about 50 percent Fayette soils, 20 percent Du- 
buque soils, 20 percent Jacwin soils, and 10 percent 
Nordness soils and Rock outcrop. Fayette and Dubuque 
soils are on side slopes and Jacwin soils are at the 
base of slopes near waterways. These soils are in such 
close association that it is impractical to map them 
separately. 

Limestone boulders that have rolled down from the 
higher Nordness soils and Rock outcrop are common 
on the surface of soils in this complex. These boulders 
range from 1 foot to 15 feet in diameter. In some areas, 
pasture renovation is feasible because the boulders can 
be removed. Other areas have so many boulders that 
removal is impractical. 

Most areas of this complex are in permanent pasture 
or woodland. This complex is not suited to cultivated 
crops. It is subject to severe erosion if cultivated. The 
limestone boulders make cultivation impractical in 
most areas (fig, 11). Farm machinery cannot be used 
in some places because of steepness. Jacwin soils are 
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Figure 11.—Limestone boulders in an area of Fayette-Dubuque- 
Jacwin soils. 


very slowly permeable and cause seepy areas. Springs 
develop in some areas, providing sources of water. 
Capability unit VIIe—-1. 

497G——Fayette-Dubuque-Jacwin complex, 25 to 40 
percent slopes. This complex consists of light colored 
to dark colored, well drained to somewhat poorly 
drained soils. These very steep soils are closely asso- 
ciated on uplands below Nordness soils and Rock out- 
crop and above soils on benches and bottom lands. 
This complex is about 50 percent Fayette soils, about 
20 percent. Dubuque soils, about 20 percent Jacwin 
soils, and 10 percent Nordness soils and Rock outcrop. 
Fayette and Dubuque soils are on side slopes, and 
Jacwin soils are at the base of the slopes near water- 
ways. The soils are in such close association that it is 
impractical to map them separately. 

Limestone boulders that have rolled down from the 
more elevated Nordness soils and Rock outcrop are 
common on the surface of the soils in this complex. 
These boulders range from 1 foot to 15 feet in diam- 
eter. 

This complex is not suited to cultivated crops. It is 
subject to severe erosion if cultivated. Farm machinery 
cannot be used safely on this soil because of steepness. 
This complex is suitable for trees or wildlife habitat, 
and it is suitable for permanent pasture if grazing is 
limited. Jacwin soils are very slowly permeable and 
cause seepy areas to form just above them. Springs 
develop in some areas, providing sources of water. 
Capability unit VIIe-1. 


Festina series 


The Festina series consists of moderately dark col- 
ored, well drained soils. These nearly level soils are on 
low stream benches. Slopes are 0 to 2 percent. These 
soils formed in medium textured silty alluvium. The 
native vegetation was prairie grasses and deciduous 
trees. 


In a representative profile the surface layer is very 
dark gray, friable silt loam about 8 inches thick. The 
subsurface layer is brown and dark grayish brown, 
friable silt loam about 6 inches thick. The subsoil ex- 
tends to a depth of 48 inches. It is dark yellowish brown 
and yellowish browy, friable silt loam. The substratum 
is yellowish brown, friable silt loam. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is low, and avail- 
able potassium is very low. Unless these soils have 
been limed within the past 5 years, they are generally 
acid in the surface layer. 

Festina soils are used mainly for cultivated crops. 
The major limitation for crops is occasional local run- 
off from the adjoining loess-covered soils upslope. 

Representative profile of Festina silt loam, 0 to 2 
percent slopes, in a cultivated field, 327 feet south and 
123 feet east of northeast corner of NWI4ANWI1, sec. 
19, T. 95 N., R. 7 W.: 

Ap—0 to 8 inches; very dark gray (10YR 3/1) 
silt loam; cloddy parting to weak fine 
granular structure; friable; neutral; 
abrupt smooth boundary. 

A2—8 to 14 inches; brown (10YR 4/3) silt loam; 
dark grayish brown (10YR 4/2) coat- 
ings; weak medium and thin platy 
structure; friable; slightly acid; grad- 
ual smooth boundary. 
to 21 inches; dark yellowish brown 
(LOYR 4/4) silt loam; brown (10YR 
4/3) coatings; moderate medium suban- 
gular blocky structure; friable; slightly 
acid; gradual smooth boundary. 
B21t—21 to 29 inches; yellowish brown (10YR 

5/4) heavy silt loam; strong medium 
and fine angular blocky and subangular 
blocky structure; friable; thin discon- 
tinuous very dark grayish brown (10YR 
8/2) clay films in root channels; slightly 
acid; gradual smooth boundary. 
B22t—29 to 39 inches; yellowish brown (10YR 
5/4 and 5/6) heavy silt loam; moderate 
medium and fine angular blocky and 
subangular blocky structure; friable; 
thin discontinuous dark brown (10YR 
8/3) clay films; medium acid; gradual 
smooth boundary. 
to 48 inches; yellowish brown (10YR 
5/6) silt loam; weak medium prismatic 
structure; friable; few thin discon- 
tinuous brown (10YR 4/3) clay films; 
few discontinuous light gray (10YR 
7/1), dry, silt coatings; medium acid; 
gradual smooth boundary. 

C—48 to 60 inches; yellowish brown (10YR 5/6) 
silt loam; massive; friable; increase in 
sand in lower part; medium acid. 

The solum is 40 to 60 inches thick. Sand strata are 
between depths of 40 and 60 inches in some places. 
Carbonates are absent at a depth of less than 60 
inches. The solum ranges from neutral to medium acid 
but is typically medium acid in the most acid part. 
The Al horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2) and is 6 to 9 inches thick. The Ap 
horizon is very dark gray (10YR 3/1) or very dark 
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grayish brown (10YR 3/2). The A2 horizon is gen- 
erally 4 to 12 inches thick, but in some places it may 
be partly incorporated into the Ap horizon. The B 
horizon is brown (10YR 4/3) to yellowish brown 
‘ 10YR 5/4). It is medium silt loam to light silty clay 
oam. 

Festina soils are associated with Richwood, Canoe, 
and Ossian soils. They formed in parent material sim- 
ilar to that of Richwood, Canoe, and Ossian soils. They 
have a thinner A horizon than Richwood soils. They 
have a thinner A horizon and a browner upper part 
of the B horizon than Ossian soils. Festina soils are 
browner in the upper part of the B horizon and are 
better drained than Canoe soils. 

978—Festina silt loam, 0 to 2 percent slopes. This 
nearly level soil is on stream benches. Areas are about 
10 acres in size and are irregular in shape. 

Included with this soil in mapping are areas of soils 
that have a thinner and lighter colored surface layer 
and are lower in organic matter content and fertility 
than this Festina soil. 

This soil is well suited to cultivated crops. It receives 
runoff and sediment from soils upslope. Diversion ter- 
races upslope protect this soil from local runoff. The 
pean matter content is moderately low. Capability 
unit I-1. 


Flagler series 


The Flagler series consists of dark colored, some- 
what excessively drained soils. These nearly level to 
moderately sloping soils are on alluvial benches along 
streams and on outwash areas on uplands. Slopes are 
0 to 9 percent. These soils formed in 24 to 32 inches 
of stratified moderately coarse textured alluvium and 
in the underlying gravelly loamy sand and sand. The 
native vegetation was prairie grasses, 

In a representative profile the surface layer is very 
dark brown, very dark grayish brown, and dark 
brown sandy loam about 20 inches thick. The subsoil 
extends to a depth of 33 inches. It is dark yellowish 
brown gravelly sandy loam in the upper part and 
brown gravelly loamy sand in the lower part. The sub- 
stratum is yellowish brown coarse sand with some 
gravel. 

Available water capacity is low. Permeability is 
moderately rapid in the upper part of the soil and very 
rapid in the coarse textured substratum. Available 
phosphorus and available potassium are very low. Un- 
less limed within the past 5 years, these soils are gen- 
erally acid in the surface layer. 

The Flagler soils are used mainly for cultivated 
crops and pasture. The major limitations for crops are 
droughtiness and erosion in the more sloping areas. 

Representative profile of Flagler sandy loam, 0 to 2 
percent slopes, in a cultivated field, 420 feet south and 
258 feet west of northeast corner of SEI4NE4 sec. 
19, T. 93 N., R. 10 W.: 

Ap—0 to 9 inches; very dark brown (10YR 2/2) 
sandy loam; weak fine granular struc- 
ture; very friable; slightly acid; abrupt 
smooth boundary. 

A12—9 to 14 inches; very dark grayish brown 
(10YR 3/2) sandy loam; very dark 
brown (10YR 2/2) coatings on peds; 


moderate -fine granular structure; very 
friable; few small gravel; medium acid; 
clear smooth boundary. 

A3—14 to 20 inches; dark brown (10YR 3/3) 
sandy loam; weak medium subangular 
blocky structure; very friable; common 
2-millimeter gravel; medium acid; grad- 
ual smooth boundary. 

IIB2—20 to 28 inches; dark yellowish brown 
(10YR 4/4) gravelly sandy loam; weak 
coarse subangular blocky structure; 
very friable; medium acid; clear smooth 
boundary. 

JIB38t—28 to 33 inches; brown (7.5YR 4/4) grav- 

elly loamy sand; weak coarse subangular 

blocky structure; very friable; some clay 
bridging between sand grains; medium 
acid; clear smooth boundary. 

to 60 inches; yellowish brown (10YR 

5/6) coarse sand; some gravel; single 

grained; loose; medium acid. 

The solum is 24 to 40 inches thick. Coarse textured 
material is at a depth of 20 to 36 inches. Carbonates 
are absent above a depth of 60 inches. The Al or Ap 
horizon is black (10YR 2/1) to very dark brown 
(10YR 2/2) or very dark grayish brown (10YR 3/2). 
It is sandy loam or fine sandy loam, The A horizon is 
10 to 24 inches thick. The B2 horizon is brown (10YR 
4/3) to dark yellowish brown (10YR 4/4) and yellow- 
ish brown (10YR 5/6), The IIC horizon is loamy sand 
with some gravel to sand or gravelly sand. It is medium 
acid to neutral. 

Flagler soils are associated with the Saude, Kenyon, 
and Burkhardt soils. They formed in parent material 
similar to that of Burkhardt soils. They have less clay 
and more sand in the A horizon and upper part of the 
B horizon than Saude and Kenyon soils. Flagler soils 
have more clay and less sand in the upper part of the 
solum than Burkhardt soils. 

284—Flagler sandy loam, 0 to 2 percent slopes. This 
nearly level soil is on benches along streams. Areas 
are commonly 20 to 40 acres in size and are irregular 
in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils in which the depth to coarse textured material 
is more than 36 inches. These soils are less droughty 
than this Flagler soil. 

This soil is suited to cultivated crops. It is subject 
to little runoff, but drainage is somewhat excessive. 
In most years, crop yields are depressed because of 
lack of moisture. The organic matter content is mod- 
erate. Capability unit I[Is-1. 

284B—Flagler sandy loam, 2 to 5 percent slopes. 
This gently sloping soil is on outwash areas on uplands 
and on stream benches. Areas are generally about 5 
acres in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
only about 15 inches thick. 

Included with this soil in mapping are a few areas 
of soils in which the depth to the coarse textured mate- 
rial is less than 20 inches. These soils are more 
droughty than this Flagler soil. 
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This soil is suited to cultivated crops, but it is 
droughty and productivity is low unless rainfall is 
normal or above normal and timely. It is subject to 
slight erosion if cultivated. Runoff is slow, but drain- 
age is somewhat excessive. The organic matter content 
is moderate. Capability unit IITe-3. 

284C—Flagler sandy loam, 5 to 9 percent slopes. 
This moderately sloping soil is in outwash areas on up- 
lands and on stream benches. Areas are smal] mound- 
like ridges, generally about 5 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the dark surface layer 
is about L2 inches thick. 

Included with this soil in mapping are a few small 
areas of soils in which the depth to coarse textured 
material is less than 20 inches. These soils are more 
droughty than this Flagler soil. Also included are a 
few areas of moderately eroded soils in which the sur- 
face layer is about 8 inches thick. These soils are lower 
in fertility than this Flagler soil. 

This soil is suited to cultivated crops, but yields are 
generally low and depend on the amount and timeliness 
of rainfall. This soil is subject to moderate to severe 
erosion if cultivated. Drainage is somewhat excessive. 
The organic matter content is moderate. Capability 
unit IITe-3. 


Floyd series 


The Floyd series consists of dark colored, somewhat 
poorly drained soils. These nearly level to gently slop- 
ing soils are on concave side slopes and at the upper 
ends of drainageways on uplands. Slopes are 1 to 4 
percent. These soils formed in loamy material 30 to 
45 inches thick and in the underlying medium tex- 
tured, stratified, friable glacial till. The native vegeta- 
tion was prairie grasses. 

In a representative profile the surface layer is black 
and very dark grayish brown loam about 15 inches 
thick, The subsoil extends to a depth of 48 inches. It is 
dark grayish brown loam in the upper part; mottled 
yellowish brown and olive gray, friable sandy clay 
loam in the middle part; and mottled olive gray and 
yellowish brown friable, sandy clay loam in the lower 
part. The substratum is mottled olive gray and yellow- 
ish brown, firm loam that is mildly alkaline and 
strongly effervescent. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus and available potas- 
sium are low. These soils are generally neutral and do 
not require liming. 

These soils are used mainly for cultivated crops. The 
major limitation for crops is wetness. The soils are 
wet, partly because they receive some seepage from 
adjoining soils upslope. 

Representative profile of Floyd loam, 1 to 4 percent 
slopes, in a cultivated field, 27 feet west and 410 feet 
south of the northeast corner of the NW1,, sec. 14, T. 
92 N., R. 8 W.: 

Ap—0 to 8 inches; black (10YR 2/1) loam; mod- 
erate fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A12—8 to 12 inches; black (10YR 2/1) loam; 
moderate fine granular structure; fri- 
able; neutral; clear smooth boundary. 


A8—12 to 15 inches; very dark grayish brown 
(2.5Y 3/2) loam; black (1l0YR 2/1) 
coatings on peds; weak very fine suban- 
gular blocky structure; friable; neutral; 
clear smooth boundary. 

B1i—15 to 19 inches, dark grayish brown (2.5Y 
4/2) loam; very dark grayish brown 
(2.5Y 8/2) coatings on peds; weak fine 
subangular blocky structure; friable; 
neutral; clear smooth boundary. 

B21—19 to 27 inches; mottled yellowish brown 
(10YR 5/4) and olive gray (5Y 5/2) 
sandy clay loam; weak fine subangular 
blocky structure; friable; pebbles scat- 
tered throughout horizon; neutral; clear 
wavy boundary. 

B22—27 to 32 inches; yellowish brown (10YR 
5/6) loamy sand; very weak fine suban- 
gular blocky structure; very friable; 
neutral; clear smooth boundary. 

TIB23—32 to 48 inches; mottled olive gray (5Y 
5/2) and yellowish brown (10YR 5/6) 
sandy clay loam; moderate medium pris- 
matic structure parting to weak fine 
subangular blocky; friable; common 
dark oxide concretions; neutral; clear 
wavy boundary. 

TIC—48 to 60 inches; mottled olive gray (5Y 5/2) 
and yellowish brown (10YR 5/6) loam; 
massive; firm; mildly alkaline; strong 
effervescence. 

The solum is 45 to 60 inches thick. It is neutral or 
slightly acid. Carbonates are at a depth of 45 to 70 
inches. The soils formed in loamy material 30 to 45 
inches thick and in the underlying medium textured, 
stratified, friable glacial till. The A3 horizon is very 
dark grayish brown (2.5Y 38/2) to very dark gray 
(10YR 8/1). The B horizon is light loam to sandy clay 
loam, but in places it contains loamy sand strata 6 
inches or less thick. 

Floyd soils are associated with Kenyon, Clyde, 
Ostrander, and Schley soils. They formed in parent 
material similar to that of Clyde, Schley, and Os- 
trander soils. They are grayer in the upper part of the 
B horizon than Kenyon and Ostrander soils, and are 
not so well drained. They have a more stratified B 
horizon than Kenyon soils. Floyd soils have a thicker 
A horizon than Schley soils. They are not so gray in 
the upper part of the B horizon as Clyde soils. 

198B—Floyd loam, 1 to 4 percent slopes. This nearly 
level to gently sloping soil is on concave side slopes on 
uplands. Areas are about 10 to 20 acres in size and are 
elongated in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a sandy loam surface layer and 
are lower in fertility and organic matter content than 
this Floyd soil. 

This soil is well suited to cultivated crops, if it is 
drained. It is susceptible to slight erosion on the more 
sloping areas; however, the major limitation is wet- 
ness. Because the wetness is partly due to hillside 
seepage, a drainage system that intercepts lateral 
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movement of water is needed. The organic matter con- 
tent is high. Capability unit IIw-1. 


Goss series 


The Goss series consists of light colored, well drained 
to somewhat excessively drained soils. These strongly 
sloping to moderately steep soils are on ridges and side 
slopes on uplands. Slopes are 9 to 18 percent. These 
soils formed in 8 to 18 inches of loamy material and 
in the underlying residuum that was weathered from 
Cut limestone. The native vegetation was deciduous 
Tees. 

In a representative profile the surface layer is dark 
grayish brown, friable loam that is about 10 percent 
chert fragments and is about 6 inches thick. The sub- 
surface layer is brown, friable cherty loam about 3 
inches thick. The subsoil extends to a depth of 63 
inches. It is dark yellowish brown, friable cherty loam 
in the upper part; red, firm cherty clay in the middle 
part; and dark red, firm cherty clay in the lower part. 
The substratum is red, firm cherty clay. 

Available water capacity is low. Permeability is 
moderate in the loamy material and moderately rapid 
in the clayey residuum that has coarse chert frag- 
ments. Available phosphorus and available potassium 
are very low. Unless these soils have been limed within 
ie past 5 years, they are generally acid in the surface 
ayer. 

Goss soils are used mainly for permanent pasture, 
although a few areas are cultivated with the adjoining 
soils. A major limitation for crops is the coarse chert 
fragments, which make cultivation very difficult. Ero- 
sion is also a major limitation. 

Representative profile of Goss loam, 9 to 18 percent 
slopes, in a cultivated field, 592 feet east and 6 feet 
north of southwest corner of NE14NW1,4 sec. 21, T. 
93 N., R. 7 W.: 

Ap—O0 to 6 inches; dark grayish brown (10YR 
4/2) loam; few very dark grayish brown 
(10YR 3/2) coatings; weak fine suban- 
gular blocky structure parting to weak 
fine granular; friable; about 10 percent 
chert fragments 5 to 60 millimeters in 
diameter; slightly acid; abrupt smooth 
boundary. 

A2—6 to 9 inches; brown (10YR 4/3) cherty 
loam; weak thin platy structure parting 
to weak fine subangular blocky; friable; 
about 30 to 40 percent chert fragments 
5 to 60 millimeters in diameter; slightly 
acid; clear smooth boundary. 

B1—9 to 13 inches; dark yellowish brown (10YR 
4/4) cherty loam; weak very fine suban- 
gular blocky structure; friable; about 
40 percent chert fragments 5 to 60 milli- 
meters in diameter; medium acid; clear 
smooth boundary. 

IIB21t—13 to 32 inches; red (2.5YR 4/6) cherty 
clay; moderate fine and very fine suban- 
gular blocky structure; firm; about 70 
percent chert fragments 5 to 80 miili- 
meters in diameter; thin discontinuous 
dark reddish brown (2.5YR 8/4) clay 


films; medium acid; gradual smooth 

boundary. 
IIB22—_32 to 63 inches; dark red (10YR 3/6) 
cherty clay; moderate fine and very fine 
subangular and angular blocky struc- 
ture; firm; about 60 percent chert frag- 
ments 5 to 80 millimeters in diameter; 
strongly acid; gradual smooth boundary. 
to 70 inches; red (2.5YR 4/6) cherty 
clay; massive; firm; about 80 percent 
chert fragments 5 to 80 millimeters in 
diameter; medium acid. 

The solum is 60 to 80 inches thick. The soils formed 
in 8 to 18 inches of loamy material and the underlying 
residuum weathered from cherty limestone. The A 
horizon is typically loam but ranges to silt loam high 
in sand and sandy loam. The A horizon is 10 to 30 
percent chert fragments. The IIB horizon has hue of 
10R to 7.5YR. The IIB and IIC horizons are 45 to 80 
percent chert fragments. 

Goss soils are associated with Marlean, Nordness, and 
Winneshiek soils. They formed in several feet of 
residuum weathered from cherty limestone, whereas 
Marlean, Nordness, and Winneshiek soils have a thin 
layer of limestone residuum. 

215E—Goss loam, 9 to 18 percent slopes. This 
strongly sloping to moderately eep soil is on ridges 
and side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

Included with this soil in mapping are areas of soils 
where many coarse chert fragments are on the sur- 
face and cultivation is very difficult. 

This soil is poorly suited to cultivated crops. It is 
subject to erosion, and cultivation is very difficult be- 
cause of chert fragments that work. up to the surface 
layer. Some areas of this soil have been cultivated, but 
most are now in pasture. Yields are generally low un- 
less rainfall is above normal and timely. The organie 
matter content is very low. Capability unit VIs-1. 
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Hanlon series 


The Hanlon series consists of dark colored, moder- 
ately well drained soils. These nearly level soils are on 
bottom lands along streams. Slopes are 0 to 2 percent. 
These soils formed in moderately coarse textured, 
loamy alluvium. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is very 
dark brown, very friable and friable sandy loam 53 
inches thick. The subsoil is very dark grayish brown, 
friable sandy loam 12 inches thick. The substratum is 
dark yellowish brown loamy sand. 

Available water capacity is moderate, and perme- 
ability is moderately rapid. Available phosphorus and 
available potassium are very low. These soils are gen- 
oy neutral in the surface layer and do not require 
ime. 

Hanlon soils are used mainly for cultivated crops. 
The major limitations for crops are flooding of short 
duration and droughtiness. These soils can be quite 
productive if rainfall is timely throughout the growing 
season. 

Representative profile of Hanlon fine sandy loam, 0 
to 2 percent slopes, in permanent pasture, 182 feet 
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west and 726 feet south of the northeast corner of the 
NW, sec. 29, T. 93 N., R. 8 W.: 

All—0 to 18 inches; very dark brown (10YR 
2/2) fine sandy loam; very weak fine 
subangular blocky structure; very fri- 
able; neutral; gradual smooth boundary. 

Al2—18 to 47 inches; very dark brown (10YR 
2/2) light sandy loam; very weak fine 
subangular blocky structure; very fri- 
able; neutral; gradual smooth boundary. 

A8—47 to 53 inches; very dark brown (1OYR 
2/2) sandy loam; very weak medium 
subangular blocky structure; friable; 
neutral; gradual smooth boundary. 

B—53 to 65 inches; very dark grayish brown 
(10YR 38/2) heavy sandy loam; very 
weak medium and coarse subangular 
blocky structure; friable; neutral; grad- 
ual smooth boundary. 

C—65 to 72 inches; dark yellowish brown (10YR 
3/4) loamy sand; single grained; loose; 
neutral. 

The solum is 40 to 72 inches thick. It is neutral or 
slightly acid. The A horizon is black (LOYR 2/1) or 
very dark brown (10YR 2/2) but in places ranges to 
very dark grayish brown (10YR 3/2). It is typically 
fine sandy loam but ranges to sandy loam. It is 40 to 
60 inches thick. The B horizon has hue of 10YR, value 
of 3 or 4, and chroma of 1 or 2. It is commonly sandy 
loam but in places is fine sandy loam. The C horizon 
has hue of 10YR or 2.5Y, value of 8 or 4, and chroma 
of 1 to 4. It is heavy sandy loam to loamy sand. 

Hanlon soils are associated with Spillville, Dor- 
chester, and Coland soils. They formed in parent ma- 
terial similar to that of Spillville soils. They have more 
sand and less clay throughout the solum than Spill- 
ville, Coland, and Dorchester soils. Hanlon soils do 
not have carbonates, whereas Dorchester soils do. 

536—Hanlon fine sandy loam, 0 to 2 percent slopes. 
This nearly level soil is on flood plains and natural 
levees along rivers and large streams. Areas are 5 to 
12 acres in size and are irregular in shape. 

Included with this soil in mapping are small areas 
of soils that have a loamy sand surface layer and are 
more droughty and less productive than this Hanlon 
soil. Also included are areas of soils in which the dark 
surface layer is less than 36 inches thick. These soils 
are lower in organic matter content than this Hanlon 
soil. 

This soil is suited to cultivated crops. It is subject 
to flooding of short duration, especially in spring. It 
is also subject to droughtiness when rainfall is below 
average or is not timely. The organic matter content 
is moderate. Capability unit IIs-3. 


Hayfield series 


The Hayfield series consists of moderately dark col- 
ored, somewhat poorly drained soils. These nearly 
level soils are on stream terraces on outwash areas on 
uplands. Slopes are 0 to 2 percent. These soils formed 
in 24 to 32 inches of loamy alluvial deposits and in the 
underlying coarse textured sediment. The native vege- 
tation was prairie grasses and deciduous trees. 

In a representative profile the surface layer is very 


dark brown, friable loam about 8 inches thick. The 
subsurface layer is dark grayish brown, friable loam 
about 7 inches thick. The subsoil extends to a depth of 
81 inches. It is brown, friable loam in the upper part; 
mottled grayish brown and brown, friable loam in the 
middle part; and mixed brown and strong brown 
loamy sand in the lower part. The substratum is 
mixed yellowish brown and light yellowish brown me- 
dium and coarse sand. 

Available water capacity is moderate. Permeability 
is moderate in the upper part of the soil and rapid in 
the coarse textured substratum. Available phosphorus 
is low, and available potassium is very low. Unless 
these soils have been limed within the past 5 years, 
they are generally acid in the surface layer. 

Hayfield soils are used mainly for cultivated crops. 
The major limitation for crops is slight wetness. Tile 
drainage is needed in some years to improve timeliness 
of field operations. Because of the coarse textured sub- 
stratum, these soils can also be droughty if rainfall is 
not timely. 

Representative profile of Hayfield loam, 24 to 382 
inches to sand and gravel, 0 to 2 percent slopes, in 
permanent pasture, at edge of wooded area 417 feet 
south and 237 feet east of the northwest corner of the 
NWIANWI, sec. 32, T. 91 N., R. 10 W.: 

A1—O to 8 inches; very dark brown (10YR 2/2) 
loam; black (10YR 2/1) coatings on 
peds; weak to moderate fine granular 
structure; friable; medium acid; clear 
smooth boundary. 

A21—8 to 12 inches; dark grayish brown (10YR 
4/2) loam; very dark grayish brown 
(1OYR 8/2) and few very dark brown 
(10YR 2/2) coatings on peds; weak fine 
subangular blocky structure; friable; 
few fine faint brown (7.5YR 4/4) mot- 
tles; medium acid; clear smooth bound- 


ary. 

A22—12 to 15 inches; dark grayish brown (10YR 
4/2) loam; weak medium and fine suban- 
gular blocky structure; friable; few fine 
faint brown (7.5YR 4/4) mottles; me- 
dium acid; clear smooth boundary. 

Bi—15 to 20 inches; brown (10YR 4/3) loam; 

some dark grayish brown (10YR 4/2) 

coatings on peds; weak medium and fine 

subangular blocky structure; friable; 
medium acid; clear smooth boundary. 
to 28 inches; mottled grayish brown 

(10YR 5/2) and brown (7.5YR 4/4) 

joam; weak medium and fine subangular 

blocky structure; friable; thin discon- 
tinuous very dark grayish brown (10YR 

8/2) clay films; medium acid: clear 

smooth boundary. 

IIB3—28 to 31 inches; mixed brown (7.5YR 4/4) 
and strong brown (7.5YR 5/6) gravelly 
loamy sand; very weak fine subangular 
blocky structure; very friable; few fine 
distinct grayish brown (2.5Y 5/2) mot- 
tles; medium acid; clear smooth bound- 
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ary. 
TIC—31 to 60 inches; mixed yellowish brown 
(10YR 5/6) and light yellowish brown 
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(LOYR 6/4) medium and coarse sand; 
single grained; loose; about 5 percent 2- 
millimeter gravel; medium acid. 

The solum is 24 to 50 inches thick. Contrasting ma- 
terial is at a depth of about 24 to 40 inches. Carbonates 
are at a depth of less than 60 inches. The Al or Ap 
horizon is 6 to 10 inches thick and has hue of 10YR, 
value of 2 or 3, and chroma of 1 or 2. The A2 horizon 
has matrix value of 4 or 5 and chroma of 2 or 38. It is 
8 to 7 inches thick. The B horizon has hue of 10YR 
or 2.5Y, value of 3 to 5, and chroma of 2 or 3. Where 
it has chroma of 3 there are mottles that have lower 
chroma. The Bl horizon is typically loam, silt loam 
that is high in sand, light clay loam, or sandy clay 
loam. In some places the lower part of the B1 horizon 
is sandy loam. The C horizon has a matrix with value 
of 4 to 6, chroma of 2 to 6, and hue of 10YR or 2.5Y. It 
is dominantly loamy sand, coarse sand, or sand and 
has some gravel. The C horizon is medium acid to very 
strongly acid in the most acid part. 

Hayfield soils are associated with Wapsie, Marshan, 
and Lawler soils. They formed in parent material sim- 
ilar to that of Lawler and Wapsie soils. They have a 
thinner, lighter colored A horizon than Lawler and 
Marshan soils. Hayfield soils are grayer in the upper 
part of the B horizon than Wapsie soils. 

725—Hayfield loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes. This nearly level soil is on 
stream benches and on a few outwash areas on up- 
lands. Areas are about 10 acres in size and irregular 
in shape. 

Included with this soil in mapping are a few areas 
of soils that have a sandy loam surface layer and are 
in places more droughty than this Hayfield soil. 

If management is good, this soil is well suited to row 
crops. It is subject to droughtiness and wetness during 
the growing season, depending on the rainfall. The 
water table fluctuates rapidly, because the sandy sub- 
stratum is close to the surface. During some seasons 
when the water table is high, this soil benefits from 
tile drainage; however, tile placement is difficult in 
places because of the loose, water-bearing sand and 
gravel. The organic matter content is moderately low. 
Capability unit IIs—2. 


Huntsville series 


The Huntsville series consists of dark, well drained 
soils. These nearly level to gently sloping soils are on 
bottom lands and on foot slopes at the base of loess- 
covered uplands. They are also in waterways asso- 
ciated with the loess-covered uplands. Slopes are 0 to 
5 percent. These soils formed in silty alluvium. The 
native vegetation was prairie grasses. 

In a representative profile the surface layer is black 
and very dark brown, friable silt loam about 30 inches 
thick. The subsoil extends to a depth of 47 inches. It is 
brown, friable silt loam in the upper part; dark yellow- 
ish brown, friable silt loam in the middle part; and 
yellowish brown, friable silt loam in the lower part. 
The substratum is yellowish brown, friable silt loam. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is medium, and 
available potassium is very low. Unless these soils have 


been limed within the past 5 years, they are generally 
acid in the surface layer. 

Huntsville soils are used mainly for cultivated crops. 
The major limitation for crops is runoff from soils 
upslope during periods of intense rainfall. 

Representative profile of Huntsville silt loam, 0 to 2 
percent slopes, in a cultivated field, 180 feet east of 
road at field gate at point very near center of W14 
SEYSW1,4 sec. 18, T. 95 N., R. 7 W.: 

Ap—O to 6 inches; black (10YR 2/1) silt loam; 
cloddy parting to weak fine granular 
structure; friable; slightly acid; abrupt 
smooth boundary. 

A12—6 to 20 inches; black (10YR 2/1) silt loam; 
moderate fine granular structure; fri- 
able; medium acid; clear smooth bound- 


ary. 
A18—20 to 30 inches; very dark brown (10YR 
2/2) silt loam; moderate very fine suban- 
gular blocky structure; friable; slightly 
acid; clear smooth boundary. 
B1—20 to 35 inches; brown (10YR 4/2) silt loam; 
dark brown (10YR 3/8) coatings on 
peds; moderate fine subangular blocky 
structure; friable; common fine very 
dark brown (10YR 2/2) oxide concre- 
tions; medium acid; clear smooth bound- 
ary. 
to 89 inches; dark yellowish brown 
(10YR 4/4) silt loam; moderate fine 
subangular blocky structure; friable; 
medium acid; clear smooth boundary. 
B3-—39 to 47 inches; yellowish brown (10YR 
5/6) silt loam; weak coarse prismatic 
structure parting to moderate fine sub- 
angular blocky; friable; slightly acid; 
clear smooth boundary. 
C—47 to 60 inches; yellowish brown (10YR 5/6) 
silt loam; massive; friable; slightly acid. 
These soils formed in silty alluvium at least 40 
inches thick. The solum is medium acid in the most 
acid part. In places thin strata of sandy loam material 
are at a depth of more than 40 inches. The A horizon 
is black (10YR 2/1) or very dark brown (10YR 2/2) 
to very dark grayish brown (10YR 3/2). It is typically 
silt loam but ranges to light silty clay loam. It is 24 
to 36 inches thick. The B horizon has value of 3 to 5 
and chroma of 3 to 6. In some profiles few grayish 
brown mottles are at a depth of more than 36 inches. 
Huntsville soils are associated with Otter, Ossian, 
and Dorchester soils, and they formed in parent ma- 
terial similar to that of Ossian soils. They have a 
thicker and darker A horizon than Dorchester soils. 
Huntsville soils are browner in the upper part of the 
B horizon and are better drained than Otter and 
Ossian soils. 
98—Hunteville silt loam, 0 to 2 percent slopes. This 
nearly level soil is on bottom lands along streams. 
Areas are about 5 to 10 acres in size and are irregular 
in shape. 
This soil has the profile described as representative 
of the series. 
Included with this soil in mapping are a few areas 
of soils in which the dark surface layer is less than 24 
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inches thick. These soils are lower in organic matter 
content than this Huntsville soil. 

This soil is well suited to intensive row crops. It is 
subject to seasonal flooding. The organic matter con- 
tent is high. Capability unit I-38. 

98B—Huntsville silt loam, 2 to 5 percent slopes. 
This gently sloping soil is on foot slopes, in upland 
drainageways, or on alluvial fans. Areas are about 5 
to 10 acres in size and are elongated in shape. 

Included with this soil in mapping are a few small 
areas of moderately sloping soils that are more sub- 
ject to erosion than this Huntsville soil, Also included 
are some areas of soils that have 6 to 20 inches of 
lighter colored silt loam overwash. 

This soil is well suited to cultivated crops. It is gen- 
erally farmed with the adjoining soils. It is subject to 
slight erosion if cultivated. Some areas receive runoff 
from soils upslope during periods of intense rainfall. 
The organic matter content is high. Capability unit 
Ile—4. 


Jacwin series 


The Jaewin series consists of dark colored, some- 
what poorly drained soils. These gently sloping to 
strongly sloping soils are on side slopes and foot 
slopes on structural benches below outcrops of lime- 
stone. Slopes are 2 to 14 percent. These soils formed in 
24 to 36 inches of medium textured and moderately 
fine textured material and in the underlying very firm, 
silty clay shale. The native vegetation was prairie 
grasses. 

In a representative profile the surface layer is black 
and very dark grayish brown, friable loam about 16 
inches thick. The subsoil extends to a depth of 38 
inches. It is dark grayish brown, friable light clay loam 
in the upper part; brown, very friable light sandy 
loam in the middle part; and mottled greenish gray 
and light greenish gray, very firm, mildly alkaline silty 
clay in the lower part. The substratum is mottled 
greenish gray and yellowish brown, very firm, mildly 
alkaline silty clay shale. 

Available water capacity is moderate. Permeability 
is moderate in the upper part of the soil and very slow 
in the silty clay shale. Available phosphorus and avail- 
able potassium are low. These soils are generally 
neutral or slightly acid in the surface layer and gen- 
erally do not require liming. 

Jacwin soils are used mainly for cultivated crops 
and pasture. The major limitation for crops is wetness 
caused by a perched water table. Tiling is generally 
beneficial, but drain tile must not be placed too deeply 
in the clayey shale. This soil receives seepage water 
from soils upslope, and interceptor tile is needed in 
some places. 

Representative profile of Jacwin loam, 2 to 5 per- 
cent slopes, in a cultivated field, 228 feet east and 284 
feet south of the northwest corner of NWI4SW14 
sec. 26, T. 95 N., R. 9 W.: 

Ap—0 to 6 inches; black (10YR 2/1) loam; 
cloddy parting to weak fine granular 
structure; friable; slightly acid; abrupt 
smooth boundary. 

A12—6 to 10 inches; black (10YR 2/1) loam; 
moderate fine subangular blocky struc- 


ture; friable; neutral; clear smooth 
boundary. 

A8—10 to 16 inches; very dark grayish brown 
(10YR 3/2) heavy loam; black (10YR 
2/1) coatings on peds; moderate me- 
dium subangular blocky structure part- 
ing to moderate fine subangular blocky; 
friable; neutral; clear smooth boundary. 

B2—16 to 24 inches; dark grayish brown (10YR 
4/2) light clay loam; discontinuous 
black (10YR 2/1) coatings on peds; 
moderate medium subangular blocky 
structure; friable; neutral; clear smooth 
boundary. 

B381—24 to 31 inches; brown (10YR 4/8) light 
sandy loam; weak fine subangular struc- 
ture; very friable; neutral; abrupt wavy 
boundary. 

TIB32—-31 to 38 inches; mottled greenish gray 
(5GY 6/1) and light greenish gray 
(5GY 7/1) silty clay; few fine distinct 
yellowish red (SYR 4/8) mottles; mod- 
erate medium prismatic structure; very 
firm; carbonate filaments throughout; 
mildly alkaline; strong effervescence; 
clear smooth boundary. 

to 60 inches; mottled greenish gray 

(BGY 6/1) and yellowish brown (10YR 

5/6) silty clay shale; massive; very 

firm; mildly alkaline; strong efferves- 

cence. 

The solum is generally more than 36 inches thick 
but ranges from 30 to 55 inches. It is neutral or 
slightly acid in the most acid part. Carbonates are 
generally present in the lower part of the solum at a 
depth of 24 to 42 inches. The A horizon is typically 
loam but ranges to silt loam that is high in sand and 
light clay loam. It is 15 to 24 inches thick. The B2 
horizon is 8 to 12 inches thick and has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 2 to 6. In places 
a thin stratum of sandy loam or loamy sand as much 
as 8 inches thick is between the loamy material and 
clayey shale. The shale is silty clay or clay and is 
mildly alkaline. In some places a small amount of frac- 
tured limestone is interbedded with the shale. 

Jacwin soils are associated with the Rock outcrop- 
Nordness complex and with Calamine, Marlean, 
Nordness, Rockton, and Winneshiek soils. They are 
browner in the upper part of the B horizon and are 
better drained than Calamine soils. They are not 
underlain by limestone bedrock, as are Marlean, Nord- 
ness, Rockton, and Winneshiek soils. 

444B—Jaewin loam, 2 to 5 percent slopes. This 
gently sloping soil is on slightly concave to slightly 
convex foot slopes on high structural benches on up- 
lands. Areas are about 10 to 20 acres in size and are 
irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils in which the depth to clayey shale is 4 feet or 
more. These soils commonly contain a sand lens as 
much as 2 feet thick and in places are more difficult 
to drain than this Jacwin soil. 

If properly managed this soil is suited to cultivated 
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crops. It is subject to erosion if cultivated; however, 
wetness is the major limitation. Artificial drainage is 
difficult because the water that keeps this soil wet 
must be intercepted upslope before it seeps into the 
rooting zone. Drain tile must not be placed too deeply 
in the clayey shale and backfill should consist of 
porous material. Each area must be inspected before 
installing tile because the depth to clayey shale varies 
considerably. The organic matter content is high. 
Capability unit Ilw-4. 

444C—Jacwin loam, 5 to 9 percent slopes. This mod- 
erately sloping soil is en slightly concave to slightly 
convex side slopes on high structural benches on up- 
lands. Areas are about 10 acres in size and are ir- 
regular in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the depth to clayey 
shale is generally less. 

Included with this soil in mapping are a few, small 
areas of soils that are poorly drained and a few areas 
of soils in which the depth to shale is 8 to 4 feet. 

If properly managed, this soil is suited to cultivated 
crops. It is subject to erosion if cultivated; however, 
wetness is the major limitation. This soil receives seep- 
age from soils upslope. It is wet because of a perched 
water table. Drain tile must not be placed too deeply 
in the clayey shale and backfill should consist of 
porous material. Each area must be inspected before 
installing tile because the depth to clayey shale varies 
considerably. The organic matter content is high. 
Capability unit II[e—5. 

444D—Jaewin loam, 9 to 14 percent slopes. This 
strongly sloping soil is on slightly convex foot slopes 
and side slopes on high structural benches on uplands. 
Areas are about 5 to 10 acres in size and are irregular 
in shape. 

This soil has a profile similar to the one described as 
representative of the series, but depth to silty clay 
shale is generally about 24 inches. 

Included with this soil in mapping are a few areas 
of soils in which the depth to clayey shale is less than 
20 inches. These soils are better drained and have more 
lime in the surface layer than this Jacwin soil. 

This soil is poorly suited to cultivated crops. It is 
subject to moderate or severe erosion if cultivated. It 
also receives seepage from soils upslope and is sea- 
sonally wet because of a perched water table. Most 
areas are in permanent pasture because they are small 
and better suited to that use. The organic matter con- 
tent is high. Capability unit IVe—3. 


Kenyon series 


The Kenyon series consists of dark colored, moder- 
ately well drained soils. These gently sloping to mod- 
erately sloping soils are on ridges and convex side 
slopes on uplands. Slopes are 2 to 9 percent. These 
soils formed in 14 to 21 inches of loamy material and 
in the underlying glacial till. The native vegetation 
was prairie grasses. In most places, a layer of pebbles 
and stones is between the loamy material and the 
glacial till. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown loam about 
12 inches thick. The subsoil extends to a depth of 52 


inches. It is brown, friable loam in the upper part; 
yellowish brown, firm heavy loam in the middle part; 
and mottled yellowish brown, strong brown, and light 
brownish gray, firm loam in the lower part. The sub- 
stratum is mottled yellowish brown and light brownish 
gray, firm loam that is mildly alkaline and strongly 
effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the lower part. The rate at which water moves 
through the friable loamy material differs consider- 
ably from the rate at which it moves through the 
underlying firm glacial till. Water accumulates at the 
contact of the loamy material and the till, causing wet, 
seepy areas in some years. Available phosphorus and 
available potassium are very low. Unless these soils 
have been limed within the past 5 years, they are 
generally acid in the surface layer. 

Kenyon soils are used mainly for cultivated crops. 
The major limitation for crops is erosion. Providing 
adequate drainage and controlling erosion on these 
soils are difficult. The long, uniform, upland slopes are 
well suited to contour cultivation and terracing, which 
slow down movement of surface water and let more 
water soak into the soil. The extra water entering the 
soil complicates drainage, especially in wet years. A 
combination of tile drainage and terracing helps to 
provide adequate drainage and to control erosion. 

Representative profile of Kenyon loam, 2 to 5 per- 
cent slopes, in a cultivated field, 300 feet west and 175 
feet north of the southeast corner of NEI4SE, sec. 
5, T. 938 N., R. 10 W.: 

Ap—0 to 8 inches; very dark brown (10YR 2/2) 
loam; weak fine granular structure; fri- 
able; neutral; abrupt smooth boundary. 

A12—8 to 12 inches; very dark grayish brown 
(10YR 3/2) loam; very dark brown 
(10YR 2/2) coatings on peds; moderate 
fine granular structure; friable; medium 
acid; gradual smooth boundary. 

B1i—12 to 17 inches; brown (10YR 4/3) loam; 
very dark grayish brown (10YR 3/2) 
coatings on peds; weak very fine suban- 
gular blocky structure; friable; stone 
line at base of horizon; strongly acid; 
clear smooth boundary. 

IIB21—17 to 22 inches; yellowish brown (10YR 
5/6) heavy loam; yellowish brown 
(10YR 5/4) coatings on peds; weak fine 
subangular blocky structure; firm; 
strongly acid; clear smooth boundary. 

IIB22—22 to 31 inches; yellowish brown (10YR 
5/6) heavy loam; discontinuous grayish 
brown (1OYR 5/2) and light brownish 
gray (10YR 6/2) coatings on prism 
faces; weak medium prismatic struc- 
ture; firm; slightly acid; gradual smooth 
boundary. 

IIB28—-31 to 39 inches; mottled yellowish brown 
(1OYR 5/6) and light brownish gray 
(10YR 6/2) heavy loam; moderate me- 
dium prismatic structure parting to 
moderate medium subangular blocky; 
firm; medium acid; clear smooth bound- 
ary. 
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IIB38—39 to 52 inches; mottled yellowish brown 
(10YR 5/6), strong brown (7.5YR 5/6), 
and light brownish gray (10YR 6/2) 
loam; moderate medium prismatic struc- 
ture; firm; medium acid; abrupt smooth 
boundary. 

TIC—52 to 60 inches; mottled yellowish brown 
(10YR 5/6) and light brownish gray 
(2.5Y 6/2) loam; massive; firm; mildly 
alkaline; strong effervescence. 

The solum is 45 to 60 inches thick. The soils formed 
in about 14 to 21 inches of loamy material and in the 
underlying glacial till. Carbonates are at a depth of 45 
to 65 inches. The Al horizon is 8 to 16 inches thick 
and is black (10YR 2/1) to very dark grayish brown 
(10YR 8/2). It is typically loam but ranges to silt 
loam that is high in sand. The IIB horizon is typically 
heavy loam but ranges to light clay loam or sandy clay 
loam. It is medium acid to strongly acid. 

Kenyon soils are associated with Floyd, Clyde, 
Schley, and Ostrander soils. They formed in parent 
material similar to that of Readlyn, Tripoli, Bassett, 
and Oran soils. They have a thicker A horizon than 
Bassett soils. Kenyon soils are browner in the upper 
part of the B horizon than Oran, Schley, Readlyn, 
Tripoli, Floyd, and Clyde soils and are better drained 
than those soils. They are shallower to firm till and 
grayish mottles than Ostrander soils. 

83B—Kenyon loam, 2 to 5 percent slopes. This 
gently sloping soil is on ridgetops and long, convex 
side slopes on uplands. Areas are several miles long 
and are irregular in shape, 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a sandy surface layer. These 
soils are more droughty than this Kenyon soil. Also 
included are a few patches of moderately eroded soils 
that are lower in fertility. 

This soil is well suited to corn and soybeans. It is 
subject to slight erosion if cultivated. Because of the 
differences in permeability of the loamy material and 
the underlying glacial till at a depth of about 114 
feet, water tends to accumulate at this contact, caus- 
ing a temporary water table, particularly early in 
spring. The organic matter content is high. Capability 
unit ITe-1. 

83C—Kenyon loam, 5 to 9 percent slopes. This mod- 
erately sloping soil is on short, convex side slopes on 
uplands. Areas are about 5 to 10 acres in size and are 
elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the dark surface 
layer is not so thick. 

Included with this soil in mapping are a few areas 
of sandy soils that are droughty and less productive 
than this Kenyon soil. 

This soil is suited to corn and soybeans if properly 
managed. It is subject to moderate or severe erosion if 
cultivated. Contour farming and terracing help to 
control erosion. In a wet season, field work is delayed 
slightly. Because of the difficulty in providing ade- 
quate erosion control and drainage, a combination of 
terracing and tile drainage is needed. The organic 
matter content is moderate. Capability unit I[Te-1. 


83C2—Kenyon loam, 5 to 9 percent slopes, moder- 
ately eroded. This moderately sloping soil is on short, 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the dark surface layer 
is thinner, and some of the subsoil has been mixed into 
the plow layer. This soil has stones and pebbles on the 
surface that interfere with farming. It is lower in 
organic matter content and fertility than the slightly 
eroded Kenyon soils. 

Included with this soil in mapping are areas of 
severely eroded soils that have little or no topsoil left 
and are lower in organic matter content and fertility 
than this Kenyon soil and areas of sandy soils that 
are more droughty and lower in fertility than this 
Kenyon soil. 

This soil is suited to corn and soybeans if properly 
managed. It is subject to severe erosion if cultivated. 
Contour farming and terracing help to control ero- 
sion. In wet seasons, field work is delayed slightly. 
Because of the difficulty in providing adequate erdsion 
control and drainage, a combination of terracing and 
tile drainage is needed. The organic matter content is 
moderately low. Capability unit IIIe-1. 


Lamont series 


The Lamont series consists of light colored, well 
drained to somewhat excessively drained soils. These 
nearly level to strongly sloping soils are on stream 
terraces, convex ridges, and side slopes on uplands. 
Slopes are 1 to 14 percent, These soils formed in mod- 
erately coarse textured wind-deposited sediment and 
the underlying coarse textured, gravel-free sediment. 
The native vegetation was deciduous trees. 

In a representative profile the surface layer is very 
dark gray, friable fine sandy loam about 2 inches thick. 
The subsurface layer is brown and dark grayish 
brown, friable fine sandy loam about 6 inches thick. 
The subsoil extends to a depth of 30 inches. It is yel- 
lowish brown, very friable fine sandy loam in the up- 
per part; yellowish brown, friable fine sandy loam and 
heavy fine sandy loam in the middle part; and yellow- 
ish brown, friable heavy sandy loam in the lower part. 
The substratum is light yellowish brown, brownish 
yellow, and yellowish brown fine sand that has thin 
brown sandy clay loam bands. 

Available water capacity is low. Permeability is 
moderately rapid in the coarse textured sediments and 
rapid in the underlying coarse textured substratum. 
Available phosphorus is low, and available potassium 
is very low. Unless these soils have been limed within 
ne past 5 years, they are generally acid in the surface 
ayer. 

The less sloping Lamont soils are used mainly for 
cultivated crops. The more sloping areas are in pasture 
and woodland. The major limitations for crops are 
erosion and droughtiness. 

Representative profile of Lamont fine sandy loam, 1 
to 5 percent slopes, in a wooded area, 173 feet north 
and 380 feet west of southeast corner of NW1,NE1,, 
sec. 30, T. 98 N., R. 8 W.: 

Al—0O to 2 inches; very dark gray (10YR 3/1) 
fine sandy loam, gray (10YR 5/1) dry; 
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weak fine subangular blocky structure 
parting to weak fine granular; friable; 
neutral; abrupt smooth boundary. 

A21—2 to 5 inches; brown (10YR 5/3) and some 
dark grayish brown (10YR 4/2) fine 
sandy loam; weak medium and thin 
platy structure; friable; slightly acid; 
gradual smooth boundary. 

A22—5 to 8 inches; brown (10YR 5/3) fine sandy 
loam; weak medium platy structure; 
friable; strongly acid; gradual smooth 
boundary. 

B1—8 to 12 inches; yellowish brown (10YR 5/4) 
fine sandy loam; weak medium and fine 
subangular blocky structure; very fri- 
able; medium acid; clear smooth bound- 


ary. 
B21—12 to 17 inches; yellowish brown (10YR 
5/4) fine sandy loam; moderate medium 
subangular blocky structure; friable; 
medium acid; clear smooth boundary. 
B22t—17 to 22 inches; yellowish brown (10YR 
5/4) heavy fine sandy loam; moderate 
medium subangular blocky structure; 
friable; few thin discontinuous brown 
(10YR 3/8) clay flows around sand 
grains; strongly acid; clear smooth 
boundary. 
to 30 inches; yellowish brown (10YR 
5/4) heavy sandy loam; moderate me- 
dium subangular blocky structure; fri- 
able; few thin discontinuous brown 
(10YR 38/8) clay flows around sand 
grains; few fine distinct brown (7.5YR 
4/4) iron segregations; strongly acid; 
clear smooth boundary. 
to 386 inches; light yellowish brown 
(LOYR 6/4) fine sand; single grained; 
loose; strongly acid; clear smooth 
boundary. 
C2&B—36 to 60 inches; brownish yellow (10YR 
6/6) fine sand; single grained; loose; 1- 
to 38-inch thick brown (7.5YR 4/4) 
sandy clay loam iron bands at. depths of 
37, 40, 48, and 57 inches; medium acid; 
clear smooth boundary. 
C3—60 to 65 inches; mixed yellowish brown 
(10YR 5/6) and light yellowish brown 
(10YR 6/4) fine sand; single grained; 
loose; strongly acid. 

The solum is 24 to 45 inches thick. The soils range 
from medium acid to very strongly acid in the most 
acid part. The soils formed in 24 to 36 inches of sandy 
loam sediment and the underlying loamy sand and 
sand, The Al horizon is dark grayish brown (10YR 
4/2) to dark gray (10YR 4/1) or very dark gray 
(10YR 3/1). In uneroded areas, the A2 horizon is dark 
grayish brown (10YR 4/2) to grayish brown (10YR 
5/2) or brown (10YR 5/8). In some places, the A2 
horizon may be wholly incorporated into the Ap hori- 
zon. The B2 horizon is sandy loam to light loam and 
light sandy clay loam. It has hue of 10YR to 7.5YR, 
value of 4 to 5, and chroma of 3 to 6. 

Lamont soils are associated with Dickinson, Back- 
bone, Chelsea, and Coggon soils. They formed in par- 
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ent material similar to that of Dickinson and Sparta 
soils. They have less sand in the A horizon and upper 
part of the B horizon than Chelsea and Sparta soils. 
They are not underlain by limestone bedrock at a 
depth of less than 40 inches as are Backbone soils. 
Lamont soils have more sand and less clay in the solum 
than Coggon soils. They have a thinner, lighter colored 
A horizon than Dickinson soils. 

110B—Lamont fine sandy loam, 1 to 5 percent 
slopes. This nearly level to gently sloping soil is on 
uplands and on stream benches. Areas are about 10 
acres in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils that have gravel at a depth of more than 2 feet 
and in places are more droughty than this Lamont soil. 

This soil is suited to cultivated crops but it is 
droughty unless rainfall is very timely. It is also sub- 
ject to soil blowing and water erosion if cultivated. 
The organic matter content is very low. Capability 
unit ITIe—-3. 

110C—Lamont fine sandy loam, 5 to 14 percent 
slopes. This moderately sloping to strongly sloping soil 
is on ridges and side slopes on stream benches on up- 
lands. Areas are about 5 to 10 acres in size and are 
irregular in shape. 

This soil has a profile similar to the one described as 
Eepresciitesive of the series, but it is shallower to fine 
sand. 

Included with this soil in mapping are small areas 
of soils that are shallower than 24 inches to loamy 
fine sand and fine sand and are more droughty than 
this Lamont soil. 

This soil is suited to row crops, but it is droughty 
unless rainfall is very timely. It is subject to soil blow- 
ing and water erosion if cultivated. The organic matter 
content is very low. Capability unit IIIe-3. 


Lawler series 


The Lawler series consists of dark colored, some- 
what poorly drained soils. These nearly level soils are 
on stream benches and in outwash areas on uplands. 
Slopes are 0 to 2 percent. These soils formed in 24 to 
40 inches of loamy alluvial deposits and in the under- 
lying thick layers of coarse textured sediment. The 
native vegetation was prairie grasses. 

In a representative profile the surface layer is black 
and very dark grayish brown loam about 20 inches 
thick. The subsoil extends to a depth of 30 inches. It 
is dark grayish brown heavy loam in the upper part 
and mottled yellowish brown, light olive brown, and 
grayish brown sandy clay loam in the lower part. The 
substratum is dominantly mottled yellowish brown, 
grayish brown and strong brown medium and coarse 
sand. 

Available water capacity is moderate, Permeability 
is moderate in the loamy material and rapid in the 
coarser textured substratum. Available phosphorus 
and available potassium are very low. Unless these 
soils have been limed within the past 5 years, they are 
generally acid in the surface layer. 

Lawler soils are used mainly for cultivated crops. 
The major limitation for crops is wetness. Tile drain- 
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age is beneficial in some years. If rainfall is not timely 
these soils can be droughty because of the coarse 
textured substratum. 

Representative profile of Lawler loam, 24 to 32 
inches to sand and gravel, 0 to 2 percent slopes, in a 
cultivated field, 24 feet south and 650 feet west of 
ela corner of SW1I4SWI), sec. 29, T. 93 N., R. 
1 Ke 
Ap—0 to 8 inches; black (10YR 2/1) loam; 

cloddy parting to weak fine granular 
structure; friable; neutral; abrupt 
smooth boundary. 

A12—8 to 16 inches; black (10YR 2/1) loam; 
weak fine granular structure; friable; 
medium acid; clear smooth boundary. 

A8—16 to 20 inches; very dark grayish brown 
(10YR 3/2) loam; weak fine subangular 
blocky structure; friable; medium acid; 
gradual smooth boundary. 

B2—20 to 26 inches; dark grayish brown (2.5Y 
4/2) heavy loam; moderate medium sub- 
angular blocky structure; friable; me- 
dium acid; gradual smooth boundary. 

B3—26 to 30 inches; mottled yellowish brown 
(10YR 5/6), grayish brown (2.5Y 5/2), 
and light olive brown (2.5Y 5/6) sandy 
clay loam; very weak coarse subangular 
blocky structure; friable; medium acid; 
clear smooth boundary. 

TIC1—30 to 44 inches; mottled yellowish brown 
(10YR 5/6) and grayish brown (2.5Y 
5/2) medium and coarse sand; single 
grained; loose; few small pebbles about 
% inch in diameter; medium acid; 
gradual smooth boundary. 

IIC2—44 to 60 inches; mottled strong brown 
(7.5YR 5/6), light brownish gray (2.5Y 
6/2), and yellowish brown (10YR 5/6) 
coarse and medium sand; single grained; 
loose; few small pebbles about 14 inch 
in diameter; slightly acid. 

Thickness of the solum and depth to coarse textured 
material are generally 24 to 40 inches. The A horizon 
is loam or silt loam that is high in sand. The At hori- 
zon is black (10YR 2/1) or very dark gray (10YR 
3/1), and the A8 horizon is very dark gray (10YR 
3/1) or very dark grayish brown (10YR 3/2). The A 
horizon is typically 12 to 18 inches thick. In some 
places it has value of 3 extending to a depth of 24 
inches. The B2 horizon is typically dark grayish 
brown (2.5Y or 10YR 4/2) and has mottles of high 
chroma. It is mainly heavy loam but ranges from loam 
to light sandy clay loam. Where depth to sand and 
gravel is near the minimum for the series, a IIB3 
horizon has developed in the coarse textured material. 
The IIB8 horizon or the upper part of the C horizon 
is typically loamy coarse sand to loamy medium 
gravel. 

Lawler soils are associated with Hayfield, Marshan, 
Saude, and Waukee soils. They formed in parent ma- 
terial similar to that of Saude and Marshan soils. They 
have a thicker dark A horizon than Hayfield soils. 
They are not so well drained and have a grayer B 
horizon than Saude and Waukee soils. They are not so 


gray in the B horizon as Marshan soils and have better 
drainage. 

225—Lawler loam, 24 to 32 inches to sand and 
gravel, 0 to 2 percent slopes. This nearly level soil is on 
stream benches and in outwash areas on uplands. 
Areas are 10 to 20 acres in size and are irregular in 
shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of sandy soils that are droughty and less pro- 
ductive than this Lawler soil. 

This soil is well suited to row crops, and good yields 
can be expected if rainfall is timely. It is subject to 
wetness or droughtiness during the growing season, 
depending on the rainfall. It is somewhat poorly 
drained and benefits from tile drainage during wet 
seasons. Tile placement is difficult because of the loose, 
water-bearing sand and gravel. The organic matter 
content is high. Capability unit IIs—2. 

226—Lawler loam, 32 to 40 inches to sand and 
gravel, 0 to 2 percent slopes. This nearly level soil is on 
stream benches and in outwash areas on uplands. 
Areas are 5 to 10 acres in size and are irregular in 
shape. 

This soil has a profile similar to the one described as 
representative of the series, but sand and gravel are at 
a depth of 32 to 40 inches. 

Included with this soil in mapping are a few areas 
of soils that have a silt loam surface layer. 

This soil is well suited to row crops and can be used 
intensively for corn and soybeans. It is subject to wet- 
ness and will benefit from tile drainage during wet 
seasons. Tile placement is difficult in places because of 
the loose, water-bearing sand and gravel at a depth 
of about 3 feet. The organic matter content is high. 
Capability unit I-2. 


Loamy alluvial land 


315—Loamy alluvial land. These areas consist of 
nearly level, recently deposited highly stratified sedi- 
ment. The sediment has not been in place long enough 
for soil to develop. The areas are frequently flooded, 
and each flood adds new sediment. The sediment varies 
in texture but is mainly loam, sandy loam, and silt 
loam. 

Much of this unit is channeled and contains low 
natural levees, small ponds, sloughs, and sma!l oxbows. 
It ranges from poorly drained in channels to well 
drained or excessively drained on natural levees. 
Some unchanneled areas are cropped even though they 
are frequently fiooded. Because of the hazard of flood- 
ing and the oxbows and sloughs, these areas are 
poorly suited to crops. Much of this unit is in perma- 
nent pasture. Capability unit Vw—1. 


Lourdes series 


The Lourdes series consists of moderately dark col- 
ored, moderately well drained soils. These gently slop- 
ing soils are on long, convex ridges and short, convex 
side slopes on uplands. Slopes are 2 to 9 percent. These 
soils formed in 12 to 20 inches of loamy material and 
in the underlying very firm glacial till. The native 
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vegetation was deciduous trees and prairie grasses. In 
most places a layer of stones and pebbles is at the 
contact of the loamy material and the glacial till. 

In a representative profile the surface layer is very 
dark brown loam about 8 inches thick. The subsurface 
layer is brown loam about 3 inches thick. The subsoil 
extends to a depth of 44 inches. The upper part of the 
subsoil is dark yellowish brown, friable loam; the mid- 
dle part is mottled strong brown, grayish brown, and 
olive gray, firm and very firm clay loam; and the 
lower part is strong brown, very firm clay loam with 
grayish mottles. The substratum is strong brown, 
firm clay loam with grayish mottles and is mildly al- 
kaline and strongly effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and slow in the 
underlying glacial till. The rate at which water moves 
through the friable loamy material differs consider- 
ably from the rate at which it moves through the 
underlying very firm glacial till. Water accumulates 
at the till contact, causing wet, seepy areas in some 
years. Available phosphorus and available potassium 
are very low. Unless these soils have been limed within 
ies past 5 years, they are generally acid in the surface 
ayer. 

Lourdes soils are used mainly for cultivated crops. 
The major limitation for crops is erosion. Providing 
adequate drainage and controlling erosion on these 
soils are difficult. The long, uniform slopes are well 
suited to contour farming and terracing, which slow 
the movement of surface water, allowing more of it to 
soak into the soil. The extra water entering the soil 
complicates drainage, especially in wet years. A com- 
bination of terracing and tile drainage helps to 
provide adequate drainage and to control erosion, 

Representative profile of Lourdes loam, 2 to 5 percent 
slopes, in a cultivated field, 760 feet north and 100 
feet east of the southwest corner of NW1,, sec. 19, T. 
93 N., R. 10 W.: 

Ap—O to 8 inches; very dark brown (10YR 2/2) 
loam; cloddy parting to weak fine gran- 
ular structure; friable; slightly acid; 
abrupt smooth boundary. 

A2—8 to 11 inches; brown (10YR 4/3) loam; 
weak thin platy structure parting to 
weak very fine subangular blocky; fri- 
able; few very dark grayish brown 
(10YR 8/2) worm casts; discontinuous 
light brownish gray (10YR 6/2), dry, 
coatings on ped faces; strongly acid; 
clear smooth boundary. 
to 15 inches; dark yellowish brown 
(1l0YR 4/4) loam; brown (10YR 4/3) 
coatings on peds; few fine distinct yel- 
lowish brown (10YR 5/6) mottles; 
weak fine subangular blocky structure; 
friable; thin discontinuous light brown- 
ish gray (10YR 6/2), dry, silt and sand 
coatings on ped faces; strongly acid; 
clear smooth boundary. 

IIB21—15 to 22 inches; mottled strong brown 
(7.5YR 5/8) and grayish brown 
(10YR 5/2) light clay loam; discontinu- 
ous grayish brown (10YR 5/2) coatings 
on prism faces; weak fine prismatic 
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structure parting to moderate fine sub- 
angular blocky; firm; strongly acid; 
clear smooth boundary. 

ITB22t—22 to 32 inches; mottled strong brown 
(7.5YR 5/6) and olive gray (SY 5/2) 
clay loam; discontinuous gray (5Y 5/1) 
and olive gray (5Y 5/2) coatings on 
prism faces; weak medium prismatic 
structure parting to moderate fine sub- 
angular and angular blocky; very firm; 
thin patchy dark gray (10YR 4/1) clay 
films; thick dark gray (10YR 4/1) clay- 
filled root channels; strongly acid; clear 
smooth boundary. 

IIB23—32 to 44 inches; strong brown (7.5YR 
5/6) clay loam; many coarse prominent 
grayish brown (2.5YR 5/2) and gray 
(5Y 5/1) mottles; weak coarse pris- 
matic structure parting to moderate 
coarse subangular blocky; very firm; 
thin very dark gray (10YR 8/1) and 
dark gray (10YR 4/1) clay flows in root 
channels; few black (10YR 2/1) oxide 
concretions; medium acid; abrupt wavy 
boundary. 

IIC—44 to 60 inches; strong brown (7.5YR 5/6) 
light clay loam; many coarse prominent 
grayish brown (2.5Y 5/2) and gray (BY 
5/1) mottles; massive; firm; mildly al- 
kaline; strong effervescence. 

The solum is 40 to 55 inches thick. Carbonates are 
at a depth of 40 to 60 inches. These soils formed in 
12 to 20 inches of loamy material and in the under- 
lying very firm glacial till. The Al or Ap horizon is 
black (LOYR 2/1) or very dark brown (10YR 2/2) 
to very dark grayish brown (10YR 3/2) and is 6 to 9 
inches thick. The A2 horizon is brown (10YR 4/3) 
to dark grayish brown (10YR 4/2) or grayish brown 
(1LOYR 5/2). It is 3 to 5 inches thick and is strongly 
acid or very strongly acid. In eroded areas the A2 
horizon may be wholly incorporated into the Ap hori- 
zon. The ITB horizon is medium acid or strongly acid. 
The IIB22t horizon is typically medium clay loam and 
is 30 to 85 percent clay. 

Lourdes soils are associated with Kenyon, Bassett, 
Riceville, Floyd, and Clyde soils. They formed in par- 
ent material similar to that of Cresco, Protivin, and 
Riceville soils. They have grayer coatings on ped faces 
and have more clay in the IIB horizon than Kenyon, 
Bassett, Floyd, and Clyde soils. Lourdes soils are 
browner, have less mottling in the upper part of the 
B horizon, and are better drained than Protivin and 
Riceville soils. They have a thinner, lighter colored Al 
or Ap horizon than Cresco soils. 

781B—Lourdes loam, 2 to 5 percent slopes. This 
gently sloping soil is on long, convex ridges and short, 
convex side slopes on uplands. Individual areas are 
about 20 acres in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils that have a sandy surface layer and are more 
droughty than this Lourdes soil. 

This soil is suited to corn and soybeans. It is subject 
to slight erosion if cultivated. Because of the difference 
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in permeability in the loamy material and the under- 
lying very firm glacial till at a depth of about 114 
feet, water accumulates at this contact and produces a 
temporary high water table, especially early in spring. 
A combination of terracing and tile drainage helps to 
provide adequate erosion control and drainage. Careful 
placement and spacing of tile are important because of 
the slowly permeable subsoil. The organic matter con- 
tent is moderately low. Capability unit IIe-1. 

781C—Lourdes loam, 5 to 9 percent slopes. This 
moderately sloping soil is on short, convex side slopes 
on uplands. Areas are about 5 to 10 acres in size and 
are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer 
is about 6 inches thick. 

Included with this soil in mapping are a few moder- 
ately eroded areas of soils in which part of the subsur- 
face layer has been incorporated into the plow layer. 
Also included are a few areas of soils that have a 
sandy surface layer and are more droughty than this 
Lourdes soil. 

This soil is suited to corn and soybeans. It is subject 
to moderate or severe erosion if cultivated. It can have 
a seasonal perched water table because water accumu- 
lates at the contact between the loamy material and 
the underlying glacial till. Water tends to accumulate 
at a depth of 1 to 2 feet below the surface in soils 
upslope, and then moves downhill on these sloping 
soils. The water may surface part way down the slope 
as a seepy spot, or it may make a large part of the 
slope wet. A combination of terracing and tiling helps 
to provide adequate erosion control and drainage. The 
organic matter content is moderately low. Capability 
unit ITIe-1. 


Marlean series 


The Marlean series consists of dark colored, well 
drained to somewhat excessively drained soils. These 
gently sloping to strongly sloping soils are on ridges 
and side slopes on uplands. Slopes are 2 to 14 percent. 
These soils formed in 4 to 18 inches of loamy material 
over fragmented limestone bedrock. The native vege- 
tation was mixed prairie grasses and some trees. 

In a representative profile the surface layer is very 
dark brown and dark brown, friable loam about 15 
inches thick. The substratum is fragmented limestone 
about 87 inches thick over hard limestone bedrock. 
Brown and dark yellowish brown loamy fillings are 
between the limestone fragments. 

Available water capacity is low to very low. Perme- 
ability is moderate in the loamy material and rapid in 
the underlying fragmented limestone. The available 
phosphorus and the available potassium are very low. 
These soils are generally neutral or slightly acid and 
do not require lime. 

Marlean soils are used mainly for permanent pas- 
ture. The major limitation for crops is droughtiness 
because of shallowness to limestone. These soils are 
subject to erosion if cultivated. 

Representative profile of Marlean loam, 2 to 5 per- 
cent slopes, in permanent pasture, 740 feet south and 
36 feet west of northeast corner of NEY4SW1, sec. 
2, T. 94.N., R. 7 W.: 


A11—0 to 5 inches; very dark brown (10YR 2/2) 
loam; black (10YR 2/1) coatings on 
peds; weak fine granular structure; fri- 
able; neutral; clear smooth boundary. 

A12—5 to 9 inches; very dark brown (10YR 2/2) 
loam; weak fine subangular blocky struc- 
ture parting to moderate fine granular; 
friable; slightly acid; clear smooth 
boundary. 

A8—9 to 15 inches; dark brown (10YR 3/3) 
loam; very dark grayish brown (10YR 
3/2) coatings on peds; moderate me- 
dium subangular blocky structure; fri- 
able; slightly acid; abrupt wavy bound- 
ary. 

TIC—15 to 52 inches; a bed of fragmented lime- 
stone with about 5 to 10 percent chert 
fragments; 60 to 80 percent is frag- 
ments of limestone 1% inch to 4 inches 
in diameter, with brown (10YR 4/8) 
and dark yellowish brown (10YR 4/4) 
loamy filling between fragments; frag- 
ments are moderately alkaline and 
strongly effervescent, and fillings are 
mildly alkaline. 

IITR—52 inches; hard limestone bedrock. 

The solum is 4 to 8 inches thick. Fragmented lime- 
stone is below this depth. The Al horizon is black 
(10YR 2/1) or very dark brown (10YR 2/2), but it is 
very dark grayish brown (10YR 3/2) where culti- 
vated. The A horizon is loam or light clay loam to silt 
loam that is high in sand. It is 4 to 15 inches thick. 
The IIC horizon is typically soft, fragmented lime- 
stone with loamy fillings, but in some profiles it has as 
much as 80 percent hard fragments of limestone and 
chert. Generally no residuum is above the fragmented 
limestone. 

Marlean soils are associated with Calamine, Jacwin, 
Rockton, and Winneshiek soils. They are underlain by 
limestone, whereas Calamine and Jacwin soils are 
underlain by shale. They are underlain by more frag- 
mented limestone and are deeper to hard limestone than 
Rockton and Winneshiek soils. 

512B—Marlean loam, 2 to 5 percent slopes. This 
gently sloping soil is on ridges and side slopes on up- 
lands. Areas are about 10 acres in size and are irregu- 
lar in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils in which shattered slabs of fragmented lime- 
stone are near the surface or are exposed. 

This soil is poorly suited to cultivated crops. It is 
subject to droughtiness. Because of the shallow depth 
to fragmented limestone, tillage is very difficult. Some 
areas of this soil have been cultivated but are now in 
pasture. The organic matter content is moderately 
low. Capability unit IVs-1. 

512D—Marlean loam, 5 to 14 percent slopes. This 
moderately to strongly sloping soil is mostly on side 
slopes on uplands; a few areas are small knobs high 
on the landscape. Areas are about 5 acres in size and 
are elongated in shape. 

This soil has a profile similar to the one described as 
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representative of the series, but depth to fragmented 
limestone is about 8 inches. 

Included with this soil in mapping are areas of soils 
in which shattered slabs of limestone are near the 
surface or are exposed, 

This soil is poorly suited to cultivated crops. It is 
subject to droughtiness because of the very limited 
root zone. Because exposed limestone fragments are at 
the surface, tillage is very difficult. This soil is subject 
to moderate erosion if cultivated. Some areas of this 
soil have been cultivated but are now in pasture. The 
organic matter content is low. Capability unit IVs~1. 


Marsh 


354—Marsh. Marsh is mostly in depressions on bot- 
tom lands adjacent to the major streams: a few areas 
are in land-locked depressions on the uplands and are 
associated with Kenyon, Bassett, Sparta, and Chelsea 
soils. The native vegetation was mostly swampgrass, 
reeds, cattails, and other plants that were tolerant to 
wetness. 

Marsh is covered by water most of the time. It has 
not formed soil layers; however, a layer of old plant 
residue can be seen on the surface when the water 
recedes. Marsh is not suited to cultivation and provides 
poor yield for pasture. These areas are better suited to 
wildlife habitat than to most other uses. Capability 
unit VIIw-1. 


Marshan series 


The Marshan series consists of dark colored, poorly 
drained soils. These nearly level soils are on stream 
benches and in a few outwash areas on uplands. Slopes 
are 0 to 2 percent. These soils formed in 24 to 40 
inches of loamy alluvial deposits overlying thick 
layers of coarse textured sediment, The native vegeta- 
tion was mixed prairie grasses and water-tolerant 
plants. 

In a representative profile the surface layer is black, 
friable clay loam about 18 inches thick. The subsoil 
extends to a depth of 30 inches. In the upper part it is 
olive gray, friable silty clay loam that has olive mot- 
tles; in the middle part it is dark gray, friable heavy 
loam; and in the lower part it is gray, very friable 
sandy loam. The substratum is mottled gray and olive 
medium and coarse sand. 

Available water capacity is moderate. Permeability 
is moderate in the loamy material and rapid in the 
coarse textured substratum. Available phosphorus and 
available potassium are very low. These soils are gen- 
erally neutral or slightly acid and do not require lime. 

Marshan soils are used mainly for cultivated crops. 
The major limitation for crops is wetness. These soils 
have a seasonal high water table. 

Representative profile of Marshan clay loam, 24 to 
32 inches to sand and gravel, 0 to 2 percent slopes, in a 
cultivated field, 396 feet west and 50 feet north of the 
southeast corner of NW1,, sec. 34, T. 92 N., R. 7 W.: 

Ap—0 to 5 inches; black (N 2/0) light clay loam; 
moderate fine granular structure; fri- 
able; slightly acid; abrupt smooth 
boundary. 

A12—5 to 11 inches; black (N 2/0) light clay 


loam; moderate medium granular struc- 
ture; friable; slightly acid; clear smooth 
boundary. ; 

A18—11 to 18 inches; black (10YR 2/1) heavy 
clay loam; black (N 2/0) coatings on 
peds; moderate medium subangular 
blocky structure parting to moderate 
medium granular; friable; neutral; 
clear smooth boundary. 

B21g—18 to.24 inches; olive gray (5Y 5/2) silty 
clay loam; few fine distinct olive (5Y 
5/6) mottles; very weak medium suban- 
gular blocky structure; friable; few fine 
distinct black (10YR 2/1) oxide concre- 
tions; neutral; clear smooth boundary. 

B22g—24 to 27 inches; dark gray (5Y 4/1) 
heavy loam; very weak medium suban- 
gular blocky structure; friable; neutral; 
clear smooth boundary. 

B38—27 to 30 inches; gray (5Y 5/1) sandy loam; 
very weak coarse subangular blocky 
structure; very friable; neutral; abrupt 

wavy boundary. 

IITC—30 to 60 inches; mottled gray (5Y 5/1) and 
olive (5Y 4/3) medium and coarse sand; 
single grained; loose, neutral. 

The thickness of the solum and the depth to con- 
trasting textures are 24 to 40 inches. The pvofile is 
slightly acid or neutral in the most acid part. The A 
horizon is 14 to 24 inches thick. It is black (N 2/0) 
to very dark gray (10YR 3/1). It is typically clay 
loam but ranges to include heavy loam and silty ‘clay 
loam. The B horizon is loam to silty clay loam or clay 
loam. The IIC horizon can be loam or sandy loam in 
the upper part, but it is gravelly sand, coarse loamy 
sand, or medium and coarse sand between depths of 
24 and 40 inches. 

Marshan soils are associated with Lawler, Clyde, 
and Saude soils. They formed in parent material simi- 
lar to that of Lawler and Saude soils. They are grayer 
in the upper part of the B horizon than Lawler and 
Saude soils. Marshan soils have a coarser textured C 
horizon than Clyde soils and are not underlain by gla- 
on till at a depth of less than 60 inches as are Clyde 
soils. 

151—Marshan clay loam, 24 to 32 inches to sand 
and gravel, 0 to 2 percent slopes. This nearly level soil 
is on stream benches and in outwash areas on uplands 
where there is erosional sediment from glacial till. 
ae are about 10 acres in size and are irregular in 
shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of soils that have a sandy surface layer. These soils 
can be somewhat droughty. 

This soil is well suited to row crops if properly 
drained. It is subject to little surface runoff. The water 
table is high, especially in the spring. Artificial drain- 
age is needed for row crops. Tile placement can be 
difficult because of the loose, water-bearing sand and 
gravel. Tilth is generally good, but this soil puddles 
if worked when wet. The organic matter content is 
high. Capability unit IIw-1. 

152—Marshan clay loam, 32 to 40 inches to sand 
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and gravel, 0 to 2 percent slopes. This nearly level soil 
is on stream benches and in outwash areas on uplands 
where there is erosional sediment from glacial till. 
Areas are about 10 acres in size and are irregular in 
shape. 

This soil has a profile similar to the one described 
as representative of the series, but sand and gravel 
are at a depth of 32 to 40 inches. 

Included with this soil in mapping are small areas 
of soils that have a sandy surface layer. These soils 
can be somewhat droughty. 

This soil is suited to row crops if properly drained. 
It is subject to little surface runoff. The water table 
is high, especially in spring. Artificial drainage is 
needed for row crops. Tilth is generally good, but this 
soil puddles if worked when wet. The organic matter 
content is high. Capability unit IIw-1. 


Nordness series 


The Nordness series consists of light colored, some- 
what excessively drained soils. These gently sloping to 
steep soils are on narrow ridges and convex side slopes 
on uplands. Slopes are 2 to 25 percent. These soils 
formed in 5 to 18 inches of loamy or silty material 
and in the underlying thin layer of residuum weath- 
ered from limestone bedrock. The native vegetation 
was deciduous trees. 

In a representative profile the surface layer is dark 
grayish brown, friable silt loam about 3 inches thick. 
The subsurface layer is brown, friable silt loam about 
3 inches thick. The subsoil extends to a depth of 16 
inches. It is yellowish brown and brown, friable silt 
loam in the upper part and dark brown, very firm clay 
in the lower part. Below this is shattered limestone 
over hard limestone bedrock. 

Available water capacity is very low. Permeability 
is moderate in the loamy or silty material and rapid 
in the underlying limestone bedrock. Available phos- 
phorus and the available potassium are very low. These 
soils are generally neutral or slightly acid in the sur- 
face layer, but limestone fragments are common on 
the surface and throughout the profile. 

Nordness soils are used mainly for pasture or wood- 
land. The limestone bedrock interferes with most 
farming practices. The major limitations for crops are 
erosion and droughtiness. 

Representative profile of Nordness silt loam, 2 to 5 
percent slopes, in permanent pasture, 456 feet east and 
14 feet south of the northwest corner, SW14SWY, sec. 
26, T. 95 N., R. 9 W.: 

A1—0 to 3 inches; dark grayish brown (10YR 
4/2) silt loam; weak fine granular struc- 
ture; friable; neutral; abrupt smooth 
boundary. 

A2—3 to 6 inches; brown (10YR 4/3) silt loam; 
very weak thin platy structure; friable; 
neutral; clear smooth boundary. 

Bit—6 to 11 inches; yellowish brown (10YR 5/4) 
heavy silt loam; brown (10YR 4/3) coat- 
ings on peds; strong medium subangu- 
lar blocky structure; friable; thin 
discontinuous light gray (10YR 7/1), 
dry silt coatings on faces of peds; thin 
discontinuous very dark grayish brown 


(10YR 3/2) clay films; slightly acid; 
clear smooth boundary. 

TIB2t—11 to 16 inches; dark brown (7.5YR 4/4) 
clay; strong medium subangular blocky 
structure; very firm; thick continuous 
dark brown (7.5YR 3/2) clay films; neu- 
tral; abrupt wavy boundary. 

IIR1—16 to 18 inches; level bedded limestone bed- 
rock; flags of limestone with silty clay 
residuum interbedded; mildly alkaline; 
strong effervescence. 

IITR2—18 nehcs hard fractured limestone bed- 
rock. 

The solum is 5 to 18 inches thick. It is neutral to 
medium acid in the most acid part. The Al horizon 
is very dark gray (10YR 3/1) or dark grayish brown 
(10YR 4/2) and is 1 to 4 inches thick. The Al and A2 
horizons typically are silt loam but range to loam that 
is high in silt. The IIB2t horizon is heavy silty clay 
loam to silty clay or clay and is 1 to 6 inches thick. 
Carbonates are absent above the limestone bedrock. 
Limestone fragments are common on the surface and 
throughout the profile. Limestone bedrock is at a depth 
of 5 to 18 inches. 

Nordness soils are associated with Fayette and 
Dubuque soils. They formed in parent material! similar 
to that of Dubuque and Winneshiek soils. Depth to 
limestone bedrock is less in Nordness soils than in 
Dubuque and Winneshiek soils. Nordness soils are un- 
derlain by limestone at a depth of less than 40 inches, 
whereas Fayette soils are not underlain by limestone 
bedrock at this depth. 

499B—Nordness silt loam, 2 to 5 percent slopes. 
This gently sloping soil is on ridges and side slopes on 
uplands. Areas are about 10 acres in size and are irreg- 
ular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of soils where shattered slabs of limestone bedrock are 
near the surface or are exposed. 

This soil is poorly suited to cultivated crops. It is 
subject to droughtiness and erosion. It has a very 
limited root zone. Bedrock and limestone slabs on the 
surface make tillage difficult. Some areas of this soil 
have been cultivated but are now in permanent pasture 
or woodland. The organic matter content is very low. 
Capability unit IVs-1. 

499D—Nordnezas silt loam, 5 to 14: percent slopes. 
This moderately sloping to strongly sloping soil is on 
convex side slopes on uplands. Areas are about 10 acres 
in size and are elongated in shape. 

Included with this soil in mapping are small areas of 
soils where shattered slabs of limestone bedrock are 
near the surface or are exposed. Also included are areas 
of moderately eroded soils from which erosion has re- 
moved part of the surface and subsurface layers. 

This soil is poorly suited to cultivated crops. It is 
better suited to pasture or woodland than to most 
other uses. It is subject to erosion and droughtiness if 
cultivated. It is shallow and has a very limited root 
zone. The organic matter content is very low. Capabil- 
ity unit VIs—1. 

499F—Nordness silt loam, 14 to 25 percent slopes. 
This moderately steep to steep soil is on convex side 
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slopes on uplands. Areas are about 10 acres in size 
and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but depth to limestone 
bedrock is typically less. 

Included with this soil in mapping are areas of soils 
where shattered slabs of limestone are near the surface 
or are exposed. Also included are areas of moderately 
eroded soils where erosion has removed part of the 
surface and subsurface layers. 

This soil is poorly suited to cultivated crops and 
pasture. It is better suited to woodland or to wildlife 
habitat than to most other uses. Because of the very 
shallow root zone it is subject to severe erosion and is 
droughty. The organic matter content is very low. Ca- 
pability unit VIIs—1. 


Olin series 


The Olin series consists of dark colored, well drained 
soils. These gently to moderately sloping soils are on 
convex ridges and side slopes on uplands. Slopes are 
2 to 9 percent. These soils formed in 20 to 36 inches of 
sandy loam material and in the underlying glacial till. 
The native vegetation was prairie grasses. 

In a representative profile the surface layer is very 
dark brown and dark brown, very friable fine sandy 
loam about 16 inches thick. The subsoil extends to a 
depth of 57 inches. It is brown and dark yellowish 
brown, very friable sandy loam and yellowish brown, 
firm heavy loam. The substratum is yellowish brown, 
firm loam that has grayish brown mottles. 

Available water capacity is moderate. Permeability 
is moderately rapid in the upper part and moderately 
slow in the underlying glacial till. Available phos- 
phorus and available potassium are very low. Unless 
they have been limed within the past 5 years, these 
soils are generally acid in the surface layer. 

Olin soils are used mainly for cultivated crops. The 
major limitations for crops are erosion and droughti- 
ness. These soils may be droughty during periods of 
low rainfall. Soil blowing is a hazard if these soils are 
left bare. Because the permeability is greater in the 
sandy upper part of the subsoil than in the till lower 
part, water accumulates at the contact of the sandy 
material and the till, and seepy areas develop in periods 
of high rainfall. 

Representative profile of Olin fine sandy loam, 2 to 
5 percent slopes, in a cultivated field, 188 feet south 
and 570 feet west of the northeast corner of the 
SWI4ASW, sec. 4, T. 91 N., R. 10 W.: 

Ap—O to 9 inches; very dark brown (10YR 2/2) 
fine sandy loam; very weak fine granular 
structure; very friable; slightly acid; 
abrupt smooth boundary. 

A3—9 to 16 inches; dark brown (10YR 3/3) fine 
sandy loam; very dark grayish brown 
(10YR 3/2) coatings on peds; very weak 
fine subangular blocky structure; very 
friable; medium acid; clear smooth 
boundary. 

Bi—16 to 24 inches; brown (10YR 4/3) sandy 
loam; very weak fine subangular blocky 
structure; very friable; medium acid; 
clear smooth boundary. 


B21—24 to 883 inches; dark yellowish brown 
(10YR 4/4) sandy loam; weak fine sub- 
angular blocky structure; very friable; 
medium acid; clear smooth boundary. 

IIB22—33 to 45 inches; yellowish brown (10YR 
5/6) heavy loam; moderate medium sub- 
angular blocky structure; firm; pebble 
band at top of horizon; strongly acid; 
clear smooth boundary. 

IIB8—45 to 57 inches; yellowish brown (10YR 
5/6) heavy loam; few fine distinct gray- 
ish brown (2.5Y 5/2) mottles; weak me- 
dium prismatic structure; firm; strongly 
acid; gradual smooth boundary. 

TIC—57 to 60 inches; yellowish brown (10YR 
5/6) loam; few fine distinct grayish 
brown (2.5Y 5/2) mottles; massive; 
firm; medium acid. 

The solum is 40 to 60 inches thick. It is medium acid 
to strongly acid in the most acid part. Carbonates are 
at a depth of 50 to 80 inches. The soils formed in 20 
to 36 inches of very friable sandy loam material and 
in the underlying glacial till. The Ap horizon is black 
(10YR 2/1) or very dark brown (10YR 2/2) to very 
dark grayish brown (10YR 8/2). The A horizon is 12 
to 21 inches thick. The part of the B2 horizon in sandy 
material is brown (10YR 4/38) to yellowish brown 
(10YR 5/4). It is mainly sandy loam, but layers of 
loamy sand 6 to 8 inches thick are in some pedons. 
The IIB horizon is dark yellowish brown (10YR 4/4) 
to yellowish brown (10YR 5/6). It is commonly heavy 
loam but ranges to medium loam, light clay loam, or 
sandy clay loam. 

Olin soils are associated with Kenyon, Dickinson, 
and Sparta soils. They formed in parent material] simi- 
lar to that of Dickinson, till substratum, soils. They 
have more sand in the A horizon and the upper part 
of the B horizon than Kenyon soils. They have less 
sand in the solum than Sparta soils. They are shallower 
to glacial till than Dickinson soils. 

408B—Olin fine sandy loam, 2 to 5 percent slopes. 
This gently sloping soil is on glaciated uplands. Areas 
are small, moundlike ridges about 5 to 10 acres in size. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils which have sandy loam less than 20 inches 
thick. These soils are not so droughty as this Olin soil. 
Also included are small, nearly level areas that are not 
so eroded. 

This soil is well suited to row crops if it is well 
managed. The surface layer is easy to work and dries 
out quickly. Because of the difference in permeability 
between the upper and lower parts of the subsoil, this 
soil is subject to droughtiness in some years. Water 
accumulates above the till in periods of high rainfall 
and then moves laterally, resulting in seepy areas. The 
organic matter content is moderate. Capability unit 

e-2. 

408C—Olin fine sandy loam, 5 to 9 percent slopes. 
This moderately sloping soil is on narrow ridges and 
side slopes on uplands. Areas are about 5 to 10 acres 
in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the dark surface 
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layer is thinner and depth to the loam glacial till is 
typically less. 

Included with this soil in mapping are areas of soils 
in which the dark surface layer is less than 10 inches 
thick. These soils are lower in organic matter content 
and fertility than this Olin soil. 

This soil is suited to row crops if well managed. The 
surface layer is easy to work and dries out quickly. It 
is subject to soil blowing and water erosion. Because 
of the difference in permeability between the upper 
and lower parts of the subsoil, this soil can be droughty 
in some years. Water accumulates above the till in 
periods of high rainfall and then moves laterally, re- 
sulting in seepy, wet areas. The organic matter content 
igs moderate. Capability unit ITTe-1. 


Oran series 


The Oran series consists of moderately dark colored, 
somewhat poorly drained soils. These nearly level to 
gently sloping soils are on broad upland ridges and on 
convex or slightly concave side slopes. Slopes are 1 to 3 
percent. These soils formed in 14 to 24 inches of loamy 
material and in the underlying glacial till. The native 
vegetation was deciduous trees and mixed prairie 
grasses. In most places, a layer of pebbles and stones is 
a ha contact of the loamy material and the glacial 
till. 

In a representative profile the surface layer is black 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown loam about 5 inches thick. The subsoil 
extends to a depth of 58 inches. It is dark grayish 
brown, friable loam in the upper part and mottled 
grayish brown and yellowish brown, firm heavy loam 
in the lower part. The substratum is mottled grayish 
brown and light olive brown, firm loam that is mildly 
alkaline and strongly effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the underlying glacial till. The rate at which 
water moves through the friable loamy material dif- 
fers considerably from the rate at which it moves 
through the underlying glacial till. Water moves more 
rapidly in the upper material and accumulates at the 
till contact, resulting in wet, seepy areas in some years. 
Available phosphorus and available potassium are very 
low. Unless they have been limed within the past 5 
years, these soils are generally acid in the surface 
ayer. 

Oran soils are used mainly for cultivated crops. The 
major limitation for crops is a seasonal high water 
table. These soils benefit from tile drainage in most 
years. 

Representative profile of Oran loam, 1 to 3 percent 
slopes, in permanent pasture at edge of wooded area, 
275 feet east and 130 feet south of northwest corner 
of SEIANEY, sec. 17, T. 91 .N., R. 10 W.: 

Al—0 to 7 inches; black (10YR 2/1) loam, grad- 
ing to very dark gray (10YR 3/1) in 
lower part; cloddy parting to weak fine 
granular structure; friable; medium 
acid; clear smooth boundary. 

A2—7 to 12 inches; dark grayish brown (10YR 
4/2) light loam; some very dark gray 
(10YR 3/1) in root.channels; weak me- 


dium platy structure; friable; very 
strongly acid; clear smooth boundary. 
B1i—12 to 18 inches; dark grayish brown (10YR 
4/2) loam; few fine distinct light olive 
brown (2.5Y 5/4) mottles; weak fine 
subangular blocky structure; friable; 
very strongly acid; clear smooth bound- 


ary. 
IITB21t—18 to 26 inches; mottled grayish brown 
(10YR 5/2) and yellowish brown (10YR 
5/6) heavy loam; moderate medium 
subangular blocky structure; firm; few 
thin discontinuous dark gray (10YR 
4/1) clay films in root channels; very 
strongly acid; clear smooth boundary. 
IIB22t—26 to 40 inches; yellowish brown (10YR 
5/6) heavy loam; many medium distinct 
grayish brown (10YR 5/2) mottles; 
weak medium prismatic structure part- 
ing to weak medium subangular blocky; 
firm; few thin discontinuous clay flows 
in root channels; strongly acid; clear 
smooth boundary. 
IIB38t-—40 to 58 inches; mottled yellowish brown 
(L0YR 5/6) and grayish brown (10YR 
5/2) heavy loam; weak coarse prismatic 
structure parting to weak coarse suban- 
gular blocky; thin discontinuous grayish 
brown (10YR 5/2) coatings on prisms; 
firm; few thick dark gray (10YR 4/1) 
clay flows in root channels; medium acid; 
abrupt wavy boundary. 
to 74 inches; mottled grayish brown 
(2.5Y 5/2) and light olive brown 
(2.5Y 5/6) loam; massive; firm; mildly 
alkaline; strong effervescence. 

The solum is 40 to 60 inches thick. It is strongly 
acid or very strongly acid in the most acid part. Car- 
bonates are at a depth of 40 to 60 inches. The soils 
formed in 14 to 24 inches of loamy material and in the 
underlying glacial till. The Al horizon is black (L0OYR 
2/1) or very dark gray (10YR 3/1) to very dark 
brown (10YR 2/2) and is 6 to 9 inches thick. The A2 
horizon is typically dark grayish brown (10YR 4/2) 
but ranges to brown (10YR 5/3) and grayish brown 
(10YR 5/2). It is 8 to 6 inches thick and is strongly 
acid or very strongly acid. The Al and A2 horizons 
are typically loam, but they contain thin layers of 
light loam or heavy sandy loam in some pedons. The 
IIB horizon is typically heavy loam but ranges to light 
clay loam. 

Oran soils are associated with Bassett, Schley, Floyd, 
and Clyde soils. They formed in parent material simi- 
lar to that of Kenyon, Readlyn, and Bassett soils. They 
have a thinner A horizon than Readlyn, Floyd, and 
Clyde soils and are grayer in the upper part of the B 
horizon than Bassett and Kenyon soils. They are less 
stratified in the ITB horizon than Schley soils. 

471—Oran loam, | to 3 percent slopes. This nearly 
level to gently sloping soil is on broad upland ridges 
and convex and slightly concave side slopes. Areas are 
large in size and are broad and irregular in shape. 

This soil is well suited to corn and soybeans. It is 
subject to slight wetness. Because of the difference in 
permeability between the loamy material and the un- 


TIC—58 
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derlying glacial till, water accumulates at the contact 
of these materials producing a seasonal high water 
table. This soil will benefit from tile drainage in some 
years. The organic matter content is moderate. Capa- 
bility unit I-2. 


Orwood series 


The Orwood series consists of moderately dark 
colored, well drained soils. These gently sloping to 
moderately steep soils are on ridges and convex side 
slopes on uplands. Slopes are 5 to 18 percent. These 
soils formed in medium textured eolian materials more 
than 40 inches thick. The native vegetation was mixed 
prairie grasses and deciduous trees. 

In a representative profile the surface layer, about 
8 inches thick, is very dark grayish brown, friable 
silt loam that is high in sand. The subsoil extends to 
a depth of 45 inches. The upper part of the subsoil is 
brown, friable silt loam that is high in sand and the 
lower part is dark yellowish brown and yellowish 
brown, friable silt loam that is high in sand. The sub- 
stratum is yellowish brown, friable silt loam that is 
high in sand and has grayish brown and light brown- 
ish gray mottles. 

Available water capacity is high. Permeability is 
moderate. Available phosphorus is medium, and avail- 
able potassium is very low. Unless they have been limed 
within the past 5 years, these soils are generally acid 
in the surface layer. 

Orwood soils are used mainly for cultivated crops. 
The major limitation for crops is erosion. These soils 
erode easily when planted to row crops. 

Representative profile of Orwood silt loam, 5 to 9 
percent slopes, in a cultivated field, 490 feet north and 
85 feet west of the southeast corner of sec. 12, T. 94 
N., R. 7 W.: 

_ Ap—0 to 8 inches; very dark grayish brown 
(10YR 3/2) silt loam high in sand; 
some very dark brown (10YR 2/2) coat- 
ings on peds; cloddy parting to moderate 
fine granular structure; friable; neutral; 
abrupt smooth boundary. 

B1—8 to 12 inches; brown (10YR 4/3) silt loam 
high in sand; dark grayish brown (10YR 
4/2) and very dark grayish brown 
(10YR 3/2) coatings on peds; moderate 
fine subangular blocky structure; fri- 
able; slightly acid; clear smooth bound- 


ary. 

B21t—12 to 18 inches; dark yellowish brown 
(10YR 4/4) silt loam high in sand; mod- 
erate fine subangular blocky structure; 
friable; thin discontinuous dark brown 
(10YR 4/8) clay films; slightly acid; 
clear smooth boundary. 

B22t—18 to 34 inches; yellowish brown (10YR 
5/4 and 5/6) silt loam high in sand; 
moderate medium subangular blocky 
structure; friable; thin discontinuous 
brown (10YR 4/8) clay films; slightly 
acid; clear smooth boundary. 

B3t—34 to 45 inches; yellowish brown (10YR 
5/6) silt loam high in sand; weak me- 
dium prismatic structure parting to 


weak medium subangular blocky; fri- 
able; thin discontinuous dark yellowish 
brown (10YR 4/4) clay films; medium 
acid; gradual smooth boundary. 

C—45 to 60 inches; yellowish brown (10YR 5/4 
and 5/6) silt loam high in sand; few fine 
distinct grayish brown (2.5Y 5/2) and 
light brownish gray mottles; massive; 
friable; slightly acid. 

The solum is 42 to 60 inches thick. It is medium acid 
or strongly acid in the most acid part. The Al or Ap 
horizon is typically very dark gray (10YR 3/1) but 
ranges from very dark brown (10YR 2/2) to very 
dark grayish brown (10YR 8/2). It is 6 to 9 inches 
thick. The A2 horizon is dark grayish brown (10YR 
4/2) or brown (10YR 4/8). In cultivated areas, it may 
be wholly incorporated into the Ap horizon. The A 
horizon is typically silt loam high in sand, but it ranges 
to loam. The B horizon is silt loam high in sand to silt 
loam or light silty clay loam. The B2 horizon has no 
low-chroma mottling, but the B38 and C horizons have 
fine faint mottles in some pedons. 

Orwood soils are associated with Lamont, Fayette, 
and Downs soils, and they formed in similar parent 
material as Fayette and Downs soils. They have more 
sand in the A and B horizons than Fayette and Downs 
soils. They have less sand and more clay in the A and 
B horizons than Lamont soils. 

480C—Orwood silt loam, 5 to 9 percent slopes. This 
moderately sloping soil is on convex ridges and side 
slopes on uplands. Areas are 10 to 20 acres in size and 
are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that are moderately eroded. These soils 
are lower in organic matter content and fertility than 
this Orwood soil. 

This soil is suited to cultivated crops. It is subject to 
moderate or severe erosion if cultivated. Most areas 
are suitable for terracing because of the uniform 
length and shape of slope. The organic matter content 
is moderately low. Capability unit ITIe—1. 

480D2—Orwood silt loam, 9 to 14 percent slopes, 
moderately eroded. This strongly sloping soil is on 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the surface layer is 
thinner and lighter colored. 

Included with this soil in mapping are a few areas 
of soils that are in permanent pasture or woodland and 
are not eroded. These soils are higher in fertility and 
organic matter content than this Orwood soil. 

This soil is suited to occasional row crops. It is sub- 
ject to severe erosion if cultivated. It generally has 
good tilth but puddles and becomes cloddy if worked 
when wet. The organic matter content is low. Capabil- 
ity unit IITe-2. 

480E2—Orwood silt loam, 14 to 18 percent slopes, 
moderately eroded. This moderately steep soil is on 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described 
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as representative of the series, but the surface layer 
is thinner and lighter colored. 

Included with this soil in mapping are a few areas 
of uneroded soils that are wooded or in pasture. These 
soils are high in fertility and organic matter content. 
Also included are a few small areas of severely eroded 
soils. These soils are lower in fertility and organic mat- 
a content and have poorer tilth than this Orwood 
soil. 

This soil is suited to cultivated crops if they are 
occasionally rotated with hay crops. It is. subject to 
severe erosion if cultivated. It generally has good tilth 
but puddles and becomes cloddy if worked when wet. 
ae organic matter content is low. Capability unit 

Ve-l. 


Ossian series 


The Ossian series consists of dark colored, poorly 
drained soils. These nearly level soils are on first bot- 
toms along streams. Slopes are 0 to 2 percent. They 
formed in medium textured, silty alluvium mainly 
from loess soils on the uplands. The native vegetation 
was mixed prairie grasses and water-tolerant plants: 

In a representative profile the surface layer is black, 
friable heavy silt loam about 18 inches thick. The sub- 
soil extends to a depth of 41 inches. It is dark gray, 
friable heavy silt loam in the upper part; mottled 
strong brown and olive gray, friable silt loam in the 
middle part; and olive gray, friable silt loam in the 
lower part. The substratum is olive gray and greenish 
gray, friable silt loam. 

Available water capacity is high and permeability is 
moderate. Available phosphorus is low, and available 
potassium is very low. These soils are generally neu- 
tral and do not require lime. 

Ossian soils are used mainly for cultivated crops. 
The major limitations for crops are flooding and wet- 
ness. Most areas benefit from tile drainage. Diversion 
terraces in places help protect these soils from local 
runoff. 

Representative profile of Ossian silt loam, 0 to 2 
percent slopes, in permanent pasture, 171 feet north 
and 207 feet east of the southwest corner of NW14 
SW], sec. 16, T. 94 N.,.R. 8 W.: 

A11—0 to 10 inches; black (N 2/0) heavy silt 
loam; moderate; medium subangular 
blocky structure parting to moderate 
fine granular; friable; neutral; clear 
smooth boundary: 

A12—10 to 15 inches; black (N 2/0) heavy silt 
loam; moderate medium subangular 
blocky structure parting to moderate 
very fine granular; friable; neutral; 
clear smooth boundary. 

A13—15 to 18 inches; black (N 2/0) heavy silt 
loam; moderate medium subangular 
blocky structure parting to moderate 
fine granular; friable; neutral; clear 
smooth boundary. 

Blg—-18 to 23 inches; dark gray (2.5Y 4/1) 
heavy silt loam; moderate medium sub- 
angular blocky structure; friable; few 
fine distinct strong brown (7.5YR 5/6) 


iron segregations in root channels; neu- 
tral; clear smooth boundary. 

B2g—23 to 28 inches; mottled strong brown 
(7.5YR 5/8) and olive gray (5Y 5/2) 
silt loam; gray (5Y 5/1) coatings on 
peds; weak medium and coarse subangu- 
lar blocky structure; friable; neutral; 
clear smooth boundary. 

B31g—28 to 33 inches; olive gray (5Y 5/2) silt 
loam; few fine distinct yellowish brown 
(10YR 5/8) mottles; weak coarse pris- 
matic structure; friable; neutral; clear 
smooth boundary. 

B32g—33 to 41 inches; olive (5Y 5/8) light silt 
loam; very weak coarse prismatic struc- 
ture parting to massive; friable; few 
fine distinct yellowish brown (10YR 
5/8) iron segregations; neutral; clear 
smooth boundary. 

Cig—41 to 47 inches; olive gray (5Y 5/2) light 
silt loam; massive; friable; few fine dis- 
tinct yellowish brown (10YR 5/8) iron 
‘segregations; neutral; abrupt smooth 
boundary. 

C2g—47 to 60 inches, greenish gray (5BG 5/1) 
heavy silt loam; massive; friable; neu- 


tral. 
The solum is 32 to 48 inches thick. It is slightly acid 
or neutral throughout. The Al horizon is black (N 
2/0, 10YR 2/1, or 5Y 2/1). The A horizon is 14 to 24 
inches thick. The Al horizon is typically heavy silt 
loam or light silty clay loam. The B2g horizon is 
heavy silt loam or light silty clay loam and is 25 to 
80 percent clay. Sandy or gravelly horizons are in 
some pedons below a depth of 48 inches. 

Ossian soils are associated with Otter, Caneek, and 
Huntsville soils. They formed in parent material sim- 
ilar to that of Huntsville and Otter soils. They have a 
thinner A horizon than Otter soils and a thicker, 
darker A horizon than Caneek soils. They are grayer 
ae upper part of the B horizon than Huntsville 
soils. 

489—Oasian silt loam, 0 to 2 percent slopes. This 
nearly level soil is on bottom lands along streams. 
Areas are about 20 acres in size and are irregular in 
shape. 

Included with this soil in mapping are some areas 
of soils that have 6 to 20 inches of light silt loam over- 
wash. These soils are lower in fertility and organic 
matter content than this Ossian soil. 

This soil is well suited to cultivated crops if drained 
and protected from flooding. It is subject to wetness 
because of flooding, slow runoff, or a high water table. 
Plowing’ is: difficult and can be delayed by excessive 
moisture. The soil puddles easily when wet and be- 
comes cloddy and hard when dry. Frequently flooded 
areas are used mainly for pasture. The organic matter 
content is high. Capability unit IIw-3. 


Ostrander series 


The Ostrander series consists of dark colored, well 
drained soils. These gently to moderately sloping soils 
are on ridges and convex side slopes on uplands. 
Slopes are 2 to 9 percent. They formed in 18 to 26 
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inches of loamy material and in the underlying friable 
to very friable, stratified loam, sandy loam and sandy 
clay loam glacial till. The native vegetation was mixed 
prairie grasses. A layer of pebbles or stones is at the 
contact of the loamy material and the glacial till in 
most places. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable 
loam about 15 inches thick. The subsoil extends to a 
depth of 65 inches. In the upper part it is dark yel- 
lowish brown and yellowish brown, friable sandy clay 
loam; in the middle part it is yellowish brown, friable 
light loam; and in the lower part it is yellowish brown, 
very friable sandy loam that has a few strong brown 
mottles. The substratum is yellowish brown, friable 
light loam with strong brown mottles. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus and available potas- 
sium are very low. Unless they have been limed within 
the past 5 years, these soils are generally acid in the 
surface layer. 

Ostrander soils are used mainly for cultivated crops. 
The major limitation for crops is erosion. Providing 
adequate drainage and controlling erosion on these 
soils is difficult. Conservation practices slow down the 
movement of surface water, letting more of it soak 
into the soil. The extra water complicates drainage. A 
combination of practices, such as terraces or mulch 
tillage and tile drainage is needed on this soil. 

Representative profile of Ostrander loam, 2 to 5 per- 
cent slopes, in a cultivated field, 872 feet east and 378 
feet south of the northwest corner of the SW1,4 sec. 
12, T. 94 .N., R. 10 W.: 

Ap—O to 6 inches; very dark brown (10YR 2/2) 
loam; cloddy parting to moderate me- 
dium subangular blocky structure; fri- 
able; neutral; abrupt smooth boundary. 

A1l2—6 to 10 inches; very dark brown (10YR 
2/2) loam; moderate medium subangu- 
lar blocky structure parting to weak 
medium and fine granular; friable; neu- 
tral; clear smooth boundary. 

A3—10 to 15 inches; very dark grayish brown 
(10YR 3/2) loam; moderate medium 
and fine subangular blocky structure; 
friable; slightly acid; clear smooth 
boundary. 

B1—15 to 19 inches; dark yellowish brown (10YR 
4/4) sandy clay loam; moderate medium 
and fine subangular blocky structure; 
friable; slightly acid; gradual smooth 
boundary. 

B21—19 to 24 inches; yellowish brown (10YR 
5/6) sandy clay loam; moderate medium 
and fine subangular blocky structure; 
friable; medium acid; gradual smooth 
boundary. 

TIB22—24 to 87 inches; yellowish brown (10YR 
5/6) light loam; moderate medium sub- 
angular blocky structure; friable; stone 
line at top of horizon; medium acid; 
gradual smooth boundary. 

IIB23—87 to 53 inches; yellowish brown (10YR 
5/6) light loam; common strong brown 
(7.5YR 5/6) coatings; moderate me- 


dium subangular blocky structure; fri- 
able; medium acid; gradual smooth 
boundary. 

IITB8—53 to 65 inches; yellowish brown (10YR 
5/8) sandy loam; few fine distinct strong 
brown (7.5YR 5/8) mottles; weak me- 
dium subangular blocky structure; very 
friable; slightly acid; gradual smooth 
boundary. 

IIC1—65 to 86 inches; yellowish brown (10YR 
5/8) light loam; few fine distinct strong 
brown (7.5YR 5/8) mottles; massive; 
friable; thin 2-inch sandy loam zones at 
depths of 72, 77, and 88 inches; few fine 
distinct red (2.5YR 4/8) iron and man- 
ganese oxide concretions; slightly acid; 
gradual smooth boundary. 

TTIC2—86 to 90 inches; yellowish brown (10YR 
5/6) heavy loam; few fine distinct strong 
brown (7.5YR 5/6) mottles and com- 
mon fine distinct grayish brown (2.5Y 
oe) mottles; massive; firm; slightly 
acid. 

The solum is 45 to 70 inches thick. Carbonates are 
at a depth of 60 to 80 inches. The soils formed in 14 to 
22 inches of loamy material and in the underlying 
glacial till. The Al or Ap horizon is black (10YR 2/1) 
or very dark brown (10YR 2/2). .The A horizon is 
typically loam but ranges to silt loam that is high in 
sand. It is 10 to 18 inches thick. The IIB horizon is 
sandy clay loam, heavy loam, or loam to sandy loam 
or loamy sand. It is medium acid to strongly acid. It 
has no mottles above a depth of 40 inches. 

Ostrander soils are associated with Kenyon, Floyd, 
and Clyde soils. They formed in parent material sim- 
ilar to that of Floyd and Clyde soils. They are browner 
in the upper part of the B horizon and are better 
drained than Floyd and Clyde soils. They have less 
clay in the IIB horizon, are free of mottles to a greater 
depth, and are deeper to carbonates than Kenyon soils. 

394B—Ostrander loam, 2‘to 5 percent slopes. This 
gently sloping soil is on convex ridges and side slopes 
on uplands. Areas are about 10 to 20 acres in size and 
are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few areas 
of soils that have a sandy surface layer. These soils 
can be somewhat droughty. 

This soil is well suited to cultivated crops. It is sub- 
ject to slight erosion if cultivated. This soil does not 
need supplemental drainage, but erosion control prac- 
tices are needed when this soil is in row crops. Con- 
servation practices, however, slow the movement of 
surface water, letting more of it soak into the soil. The 
extra water complicates drainage. A combination of 
practices, such as terraces and tile drainage, is needed 
on this soil. The organic matter content is high. 
Capability unit IIe-1. 

394C—Ostrander loam, 5 to 9 percent slopes. This 
moderately sloping soil is on short, convex side slopes 
on uplands. Areas are about 5 to 10 acres in size and 
are elongated in shape. 

This soil has a profile similar to the one described as 
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representative of the series, but the dark surface layer 
is not so thick. 

Included with this soil in mapping are a few areas 
of sandy soils. These soils are droughty and less pro- 
ductive than this Ostrander soil. 

This soil is suited to corn and soybeans if properly 
managed. It is subject to. moderate or severe erosion if 
cultivated. Erosion control practices are needed when 
this soil is in row crops. Conservation practices, how- 
ever, slow the movement of surface water, letting more 
of it soak in to the soil. The extra water complicates 
drainage. A combination of practices, such as terraces 
and tile drainage, is needed on this soil. The organic 
mater content is moderate to high. Capability unit 

e-1. 

394.°C2—Ostrander loam, 5 to 9 percent slopes, mod- 
erately eroded. This moderately sloping soil is on short, 
convex side slopes on uplands. Areas are about 5 to 
10 acres in size and are elongated in shape. 

This soil has a profile similar to the one described as 
representative for the series, but erosion has removed 
part of the surface layer. The surface layer is thinner 
and lower in organic matter content and fertility than 
the uneroded Ostrander soils. 

This soil is suited to cultivated crops if properly 
managed. It is subject to severe erosion if cultivated. 
The organic matter content is moderately low. Capa- 
bility unit I[Te—-1. 


Otter series 


The Otter series consists of dark colored, poorly 
drained soils. These gently sloping soils are on the 
lower parts of narrow drainageways in the loess- 
covered uplands. Slopes are 2 to 5 percent. These soils 
formed in medium textured silty alluvium. The native 
vegetation was water-tolerant grasses. 

In a representative profile the surface Jayer is about 
51 inches thick. It is black, very dark gray, and very 
dark brown, friable silt loam that has dark red and 
dark reddish brown mottles. It contains thin strata of 
grayish brown, dark grayish brown, and very dark 
grayish brown, friable silt loam. The substratum, at a 
depth of 51 inches, is dark gray, friable silt loam. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus is medium and 
available potassium is low. These soils are generally 
neutral in the surface layer and do not require lime. 

Otter soils are used mainly for pasture, although 
some areas are cropped with the adjoining soils up- 
slope. The major limitation for crops is the high- 
velocity runoff water these soils receive from adjoin- 
ing, more sloping upland soils. Maintaining many 
areas in grassed waterways helps to prevent gullying. 

Representative profile of Otter silt loam in an area 
of Otter-Huntsville silt loams, 2 to 5 percent slopes, in 
a waterway, 460 feet west and 370 feet south of the 
northeast corner of SE' sec. 8, T. 94 N., R. 8 W.: 

A11—0 to 11 inches; black (10YR 2/1) heavy 
silt loam, very dark brown (10YR 2/2) 
rubbed; moderate fine subangular blocky 
structure parting to moderate fine gran- 
ular; friable; neutral; clear smooth 
boundary. 

A12—11 to 16 inches; stratified thin grayish 


brown (10YR 5/2), very dark gray 
(10YR 3/1), dark grayish brown 
(10YR 4/2), and very dark grayish 
brown (10YR 3/2) silt loam, very dark 
grayish brown (10YR 38/2) kneaded; 
common, medium prominent red (2.5YR 
4/6) and yellowish red (5YR 4/6) mot- 
tles associated with roots; moderate thin 
platy structure; friable; neutral; grad- 
ual smooth boundary. 

A13—16 to 18 inches; very dark gray (10YR 3/1) 
silt loam, very dark brown (10YR 2/2) 
kneaded; common medium prominent 
dark red (2.5YR 3/6) mottles associated 
with roots; moderate fine subangular 
blocky structure; friable; slightly acid; 
gradual smooth boundary. 

A1l4—18 to 36 inches; very dark brown (10YR 
2/2) silt loam; moderate fine subangular 
blocky structure parting to moderate 
fine granular; friable; neutral; gradual 
smooth boundary. 

A15—36 to 45 inches; very dark gray (10YR 3/1) 
heavy silt loam, very dark brown (10YR 
2/2) kneaded; common fine prominent 
dark red (2.5YR 3/6) mottles; moderate 
fine subangular blocky structure; fri- 
able; slightly acid; gradual smooth 
boundary. 

A16—45 to 51 inches; very dark gray (10YR 3/1) 
heavy silt loam; few fine distinct dark 
reddish brown (5YR 3/4) mottles; mod- 
erate fine angular blocky structure; fri- 
able; few dark reddish brown (5YR 2/2) 
oxide concretions; slightly acid; clear 
smooth boundary. 

Cg—51 to 60 inches; dark gray (5Y 5/1) silt 
loam; massive; friable; neutral. 

The solum is 36 to 60 inches thick. It is neutral or 
slightly acid throughout. Carbonates are absent above 
a depth of 60 inches. The A horizon is typically me- 
dium to heavy silt loam, but it commonly contains thin 
strata of light silty clay loam. Colors that have a value 
of 3 or higher are at a depth of 36 inches or more. 

Otter soils are associated with Huntsville soils. They 
formed in parent material similar to that of Hunts- 
ville and Ossian soils and have a thicker A horizon than 
those soils. They have a grayer C horizon and are 
more poorly drained than Huntsville soils. 

487B—Otter-Huntsville silt loams, 2 to 5 percent 
slopes. This complex consists of dark, poorly drained 
and well drained soils in narrow upland drainage- 
ways. The drainageways are U-shaped and are gen- 
erally about 100 to 200 feet wide. The soils are gently 
sloping and are associated with more sloping upland 
soils that are loess-covered. The complex is 55 percent 
Otter soils and 45 percent Huntsville soils. The Otter 
soils are near stream channels or waterways and the 
Huntsville soils border the base of the upland slope. 
These soils are in such close association that it is im- 
practical to map them separately. : 

Included with these soils in mapping are areas of 
soils where 6 to 20 inches of light colored silt loam 
overwash has been deposited. 

These soils are generally wet because of overflow 
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and seepage from more sloping soils upslope. Drain- 
ageways that carry a high concentration of water need 
to be maintained in grass to help prevent gullying. 
Tile is needed on each side of some drainageways to 
remove the excess water. 

Most of these soils are in permanent pasture or are 
cropped with the surrounding soils. Areas are gener- 
ally too small and narrow and irregular in shape to be 
cropped separately. Capability unit IIw-1. 


Palms series 


The Palms series consists of dark colored, very 
poorly drained organic soils. These nearly level to 
gently sloping soils are on sidehill seeps or in drain- 
ageways on uplands. A few areas are on stream 
benches. Slopes are 1 to 4 percent. These soils formed 
in 18 to 50 inches of organic soil over alluvial sediment 
or glacial till. The native vegetation was grass, sedges, 
and other water-tolerant plants. 

In a representative profile the surface layer is black, 
friable organic material about 28 inches thick. The 
substratum is very dark grayish brown silt loam in 
the upper part, olive gray coarse loamy sand in the 
mage part, and dark greenish gray loam in the lower 
part. 

Available water capacity is high to very high. Per- 
meability is moderately rapid in the organic material 
and moderate in the loamy material. Available phos- 
phorus and available potassium are very low. These 
ol are neutral or slightly acid and do not require 
ime. 

Palms soils are used mainly for permanent pasture 
or are left idle. The major limitation for crops is wet- 
ness. The soils have a very high water table and a 
hummocky surface, Drainage and leveling are needed 
before row crops can be grown. These soils settle con- 
siderably after they are drained. 

Representative profile of Palms muck, 1 to 4 percent 
slopes, in a cultivated field, 162 feet north and 1,161 
ieee te of the southeast corner of sec. 8, T. 94 N., 

Oap—0 to 7 inches; black (10YR 2/1), broken 
face and rubbed, sapric material; about 
5 percent fiber, less than 5 percent 
rubbed; weak coarse subangular blocky 
structure parting to weak fine granular; 
friable; fibers are herbaceous; about 5 
percent mineral matter; pH 6.0 in wa- 
ter; abrupt smooth boundary. 

Oa2—7 to 28 inches; black (N 2/0), broken face 
and rubbed, sapric material; about 10 to 
20 percent fiber, less than 5 percent 
rubbed; weak coarse subangular blocky 
structure; friable; fibers are herba- 
ceous; about 10 to 15 percent mineral 
matter; pH 5.6 in water; clear smooth 
boundary. 

TIC1—28 to 31 inches; very dark grayish brown 
(10YR 3/2) silt loam; massive; friable; 
strongly acid; clear smooth boundary. 

TIC2g—31 to 88 inches; olive gray (SY 4/2) 
coarse loamy sand; few fine distinct 
light olive brown (2.5Y 5/4) mottles; 
single grained; loose; about 5 percent 


fine gravel; neutral; clear smooth bound- 


ary. 
TIC3g——88 to 60 inches; dark greenish gray (5GY 
4/1) loam; massive; friable; neutral. 

The sapric material is generally 18 to 40 inches 
thick, but it is as much as 50 inches thick in places. It 
is black (N 2/0 or 10YR 2/1) or very dark brown 
(10YR 2/2). The fiber is mainly derived from her- 
baceous plants. The IIC horizon has hue of 10YR, to 
5Y, chroma of 1 or 2, and value of 1 to 3. It is variable 
in texture, but it is typically silty clay loam, loam, or 
silt loam and has sandy strata in places. It is typically 
heutral but ranges from slightly acid to mildly alka- 
ine. 

Palms soils are associated with Clyde, Coland, and 
Marshan soils. They have a surface layer of decomposed 
organic material more than 18 inches thick that those 
soils do not have. They are also more poorly drained 
than those soils. 

221—Palms muck, 1 to 4 percent slopes. This nearly 
level to gently sloping soil generally occurs as sidehill 
seeps at the base of slopes or in upland drainageways. 
Some areas are also on stream benches. 

Included with this soil in mapping are areas of soils 
that have 6 to 20 inches of lighter colored overwash. 
Also included are areas of soils that have as much as 
72 inches of mucky peat and that have a higher per- 
centage of partially decomposed organic material than. 
this Palms soil. 

This soil is suited to row crops if it is adequately 
drained. Where this soil is not drained, the water table 
is at or near the surface much of the year. Tile or 
surface drainage and leveling of hummocks are needed 
before row crops can be grown. Outlets for tile drain- 
age are difficult to obtain in some areas, The organic 
matter content is very high. Capability unit ITIw-1. 


Port Byron series 


The Port Byron series consists of dark colored, well 
drained soils. These gently sloping soils are on ridges 
and convex side slopes on uplands. Slopes are 2 to 5 
percent. These soils formed in loess more than 40 
inches thick. The native vegetation was mixed prairie 
grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable silt 
loam about 15 inches thick. The subsoil extends to a 
depth of 48 inches. In the upper part it is brown, fri- 
able silt loam; in the middle part it is yellowish brown, 
friable heavy silt loam; and in the lower part it is 
yellowish brown, friable silt loam that has strong 
brown mottles. The substratum is yellowish brown, 
friable silt loam that has strong brown and grayish 
brown mottles. 

Available water capacity is high, and permeability 
is moderate. Available phosphorus and available potas- 
sium are very low. These soils have good tilth and are 
easy to work. Unless they have been limed within the 
past 5 years, these soils are generally acid in the sur- 
face layer. 

Port Byron soils are used mainly for cultivated 
crops. The major limitation for crops is erosion. 

Representative profile of Port Byron silt loam, 2 to 
5 percent slopes, in a cultivated field, 27 feet south 
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and 108 feet west of the northeast oe of the west- 
ern half of SW14ANWY, sec. 6, T. 9 W:: 

Ap—0 to 8 aches very dark to (10YR 2/2) 
silt loam; weak fine granular structure; 
friable; slightly acid; abrupt smooth 
boundary. 

Al12-—8 to 15 inches very dark grayish brown 
(LOYR 3/2) "silt loam; very dark brown 
(1LOYR 2/2) coatings on peds; moderate 
fine granular structure; friable; medium 
acid; clear smooth boundary. 

B1t—15 to 22 inches; brown (vk 4/3) silt 
loam ; nearly continuous very dark gray- 
ish brown (10YR 3/2) coatings on peds; 
moderate fine subangular blocky struc- 
ture; friable; thin discontinuous very 
dark gray (10YR 3/1) clay films; me- 
dium acid; gradual smooth boundary. 

B21t—22 to 30 inches; yellowish brown (10YR 
5/6) heavy silt loam; dark brown (10YR 
3/3) coatings on peds; moderate medium 
subangular blocky structure; friable; 
few thin discontinuous light gray 
(10YR 7/1), dry, silt coatings on faces 
of peds; thin patchy dark brown (10YR 
3/3) clay films; strongly acid; gradual 
smooth boundary. 

B22t—30 to 38 inches; yellowish brown (10YR 
5/6) heavy silt loam; brown (10YR 4/3) 
coatings on peds; moderate medium sub- 
angular blocky structure; friable; thin 
patchy brown (10YR 3/8) clay films; 
strongly acid; clear smooth boundary. 

B38—38 to 48 inches; yellowish brown (10YR 
5/6) heavy silt loam; few fine distinct 
strong brown (7.5YR 5/6) mottles; 
weak coarse prismatic structure; fri- 
ne medium acid; clear smooth bound- 


C—48 to 60. inches; yellowish brown (10YR 5/6) 
silt loam; few fine distinct grayish 
brown (2.5Y 5/2) and strong brown 
(7.5YR 5/6) mottles; massive; friable; 
slightly acid. 

The solum is 40 to 60 inches thick. It is medium acid 
to strongly acid in the most acid part. Carbonates are 
absent above a depth of 60 inches. The Al or Ap hori- 
zon is typically black (10YR 2/1) or very dark brown 
(10YR 2/2). The B horizon typically has hue of 10YR, 
value of 3 to 5, and chroma of 8 to 6. The A and B 
horizons are silt loam and are typically 22 to 26 per- 
cent clay, although they range from 18 to 27 percent 
clay. The B3 and C horizons have few or no mottles. 

Port Byron soils are associated with Downs soils. 
They formed in parent material similar to that of 
Fayette and Downs soils. They have a thicker and 
darker A horizon than those soils. 

620B—Port Byron silt loam, 2 to 5 percent slopes. 
This gently sloping soil is on ridges and convex side 
slopes on uplands. Areas are about 40 acres in size 
and are irregular in shape. 

Included with this soil in mapping are areas of soils 
that have a thinner and lighter colored surface layer 
and that are lower in organic matter content and fer- 
tility than this Port Byron soil. 


This soil is well suited to cultivated crops. It is sub- 
ject to erosion if cultivated. It is well suited to terrac- 
ing because slopes are generally long and smooth. The 
oreate mater content is moderate to high. Capability 
unit ITe-1, 


Protivin series 


The Protivin series consists of dark colored, some- 
what poorly drained soils. These nearly level to gently 
sloping soils are on slightly concave side slopes on up- 
lands. Slopes are 1 to 4 percent. These soils formed in 
14 to 24 inches of loamy material and in the under- 
lying very firm glacial till. The native vegetation was 
mixed prairie grasses. A layer of pebbles and stones 
is at the contact of the loamy material and the glacial 
till in most places. 

In a representative profile the surface layer is black 
and very dark grayish brown loam about 18 inches 
thick. The subsoil extends to a depth of 48 inches. It 
is dark grayish brown, firm light clay loam in the up- 
per part and mottled gray and strong brown, very firm 
clay loam in the lower part. The substratum is mottled 
light gray and strong brown, firm light clay loam. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and slow in the 
very firm glacial till. The rate at which water moves 
through the friable loamy material differs consider- 
ably from the rate at which it moves through the 
underlying very firm glacial till. Water moves more 
rapidly in the upper material and accumulates at the 
till contact, resulting in wet, seepy areas in some 
years, Available phosphorus and available potassium 
are very low. Unless they have been limed within the 
past 5 years, these soils are generally acid in the sur- 
face layer. 

The Protivin soils are used mainly for cultivated 
crops. The major limitation for crops is a seasonal 
high water table. Protivin soils benefit from tile drain- 
age in most years. 

Representative profile of Protivin loam, 1 to 4 per- 
cent slopes, in a cultivated field, 370 feet north and 
265 feet east of southwest corner of NW, sec. 27, T. 
93 N., R. 10 W.: 

Ap—0 to 9 inches; black (10YR 2/1) loam; mod- 
erate fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A12—9 to 14 inches; black (10YR 2/1) heavy 
loam; moderate very fine granular struc- 
ture; friable; medium acid; clear smooth 
boundary. 

A3—14 to 18 inches; very dark grayish brown 
(2.5Y 3/2) heavy loam; very dark gray 
(10YR 3/1) coatings on peds; moderate 
fine granular structure; friable; medium 
acid; clear smooth boundary. 

B1i—18 to 28 inches; dark grayish brown (2.5Y 
4/2) light clay loam; discontinuous very 
dark grayish brown (2.5Y 3/2) coatings 
on faces of peds; few fine distinct olive 
brown (2.5Y 4/4) and light olive brown 
(2.5Y 5/6) mottles; weak fine and me- 
dium subangular blocky structure; firm; 
medium acid; clear smooth boundary. 

IIB2t—28 to 40 inches; mottled gray (BY 5/1) 
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and strong brown (7.5YR 5/6) medium 
clay loam; discontinuous gray (5Y 5/1) 
coatings on faces of prisms; moderate 
medium prismatic structure parting to 
moderate medium subangular blocky; 
very firm; pebble band at top of horizon; 
slightly acid; few thin discontinuous clay 
films on prisms; clear smooth boundary. 

IIB38t—40 to 48 inches; mottled gray (5Y 5/1) 
and strong brown (7.5YR 5/6) medium 
clay loam; discontinuous gray (5Y 5/1) 
coatings on faces of prisms; weak me- 
dium prismatic structure parting to 
weak medium subangular blocky; very 
firm; neutral; clear smooth boundary. 

TIC—-48 to 64 inches; mottled light gray (5Y 6/1) 
and strong brown (7.5 5/6) light clay 
loam; massive; firm; neutral. 

The solum is 40 to 60 inches thick. Carbonates are 
at a depth of 40 to 60 inches. The soils formed in 14 to 
24 inches of loamy material and the underlying clay 
loam glacial till. The A horizon is typically heavy loam 
but ranges to light clay loam. It is 12 to 18 inches 
thick. The A3 horizon is very dark gray (10YR 3/1) 
or very dark grayish brown (10YR 3/2 or 2.5Y 8/2). 
The IIB2 horizon is typically clay loam and is 80 to 85 
percent clay, although in some pedons it is as much as 
87 percent clay. Gray coatings on the faces of peds in 
this horizon decrease as depth increases. 

Protivin soils are associated with Cresco, Kenyon, 
Floyd, and Clyde soils. They formed in parent mate- 
rial similar to that of the Riceville, Cresco, and Lourdes 
soils. They have grayer coatings on the faces of peds 
and have more clay in the IIB horizon than Kenyon, 
Floyd, and Clyde soils. Protivin soils have lower 
chroma and more mottling in the upper part. of the 
B horizon than Cresco and Lourdes soils. They have a 
thicker and darker A horizon than Riceville soils. 

798B—Protivin loam, 1 to 4 percent slopes. This 
nearly level to gently sloping soil is on convex and 
slightly concave side slopes on uplands. Areas are 
about 10 acres in size and are elongated in shape. 

This soil is suited to corn and soybeans. It is subject 
to slight erosion if cultivated. Because of the differ- 
ence in permeability between the loamy materia] and 
the underlying very firm glacial till, water accumulates 
at the contact of these materials and produces a tem- 
porary high water table, particularly early in spring. 
Because the subsoil is slowly permeable, careful place- 
ment and spacing of tile are important. The organic 
matter content is high. Capability unit IIw-2. 


Readlyn series 


The Readlyn series consists of dark colored, some- 
what poorly drained soils. These nearly level to gently 
sloping soils are on broad, upland ridges and long, 
convex side slopes. Slopes are 0 to 5 percent. These 
soils formed in 14 to 21 inches of loamy material and 
in the underlying glacial till. The native vegetation 
was mixed prairie grasses. A layer of stones and peb- 
bles is at the contact of the loamy material and the 
glacial till in most places. ; 

In a representative profile the surface layer is black, 
very dark brown, and very dark grayish brown loam 


about 18 inches thick. The subsoil extends to a depth 
of 48 inches. It is mottled dark grayish brown and 
olive brown, friable loam in the upper part; mottled 
dark grayish brown and strong brown, firm heavy 
loam in the middle part; and mottled yellowish brown 
and grayish brown, firm loam in the lower part. The 
underlying material is mottled yellowish brown and 
grayish brown firm loam that is mildly alkaline and 
strongly effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the underlying glacial till. The rate at which 
water moves through the friable loam material differs 
considerably from the rate at which it moves through 
the underlying firm glacial till. Water moves more 
rapidly in the upper material and accumulates at the 
till contact, resulting in wet, seepy areas in some years. 
Available phosphorus and available potassium are very 
low. Unless they have been limed within the past 5 
yen these soils are generally acid in the surface 
ayer. 

Readlyn soils are used mainly for cultivated crops. 
The major limitation for crops is a seasonal high water 
table. Readlyn soils benefit from tile drainage in some 
years. | 

Representative profile of Readlyn loam, 0 to 2 per- 
cent slopes, in a cultivated field, 875 feet south and 55 
feet east of northwest corner of SW14, sec. 7, T. 91 
N., R. 10 W.: 

Ap—0 to 9 inches; black (10YR 2/1) loam; mod- 
erate fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A12—9 to 13 inches; very dark brown (10YR 
2/2) loam; black (10¥YR 2/1) coatings 
on peds; moderate fine granular struc- 
ture; friable; neutral; clear smooth 
boundary. 

A8—13 to 18 inches; very dark grayish brown 
(10YR 8/2) loam; very dark brown 
(10YR 2/2) coatings on peds; moderate 
fe granular structure; friable; stone 
line at base of horizon; medium acid; 
clear smooth boundary. 

IIB21—18 to 22 inches; mottled dark grayish 
brown (10YR 4/2) and olive brown 
(2.5Y 4/4) loam; few fine distinct 
strong brown (7.5YR 5/6) mottles; 
moderate very fine subangular blocky 
structure; friable; medium acid; clear 
smooth boundary. 

TIB22—22 to 31 inches; mottled dark grayish 
brown (10YR 4/2) and strong brown 
(7.5YR 5/6) heavy loam; discontinuous 
dark grayish brown (10YR 4/2) coat- 
ings on faces of prisms; weak fine pris- 
matic structure parting to moderate fine 
subangular blocky; firm; few thick very 
dark gray (10YR 3/1) clay flows in root 
channels; medium acid; clear smooth 

; boundary. 

IIB3—31 to 43 inches; mottled yellowish brown 
(10YR 5/6) and grayish brown (10YR 
5/2) loam; weak medium prismatic 
structure parting to weak medium sub- 
angular blocky; firm; few thick very 
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dark gray (10YR 3/1) clay flows in root 
channels; neutral; abrupt wavy bound- 


ary. 

TIC—43 to 60 inches; mottled yellowish brown 
(10YR 5/6) and grayish brown (10YR 
5/2) loam; massive; firm; mildly alka- 
line; strong effervescence. 

The sclum is 42 to 60 inches thick. It is medium acid 
to strongly acid in the most acid part. Depth to car- 
bonates is generally the same as the solum thickness. 
The soils formed in about 14 to 21 inches of loamy 
material and in the underlying glacial till. The A hori- 
zon is black (10YR 2/1) to very dark grayish brown 
(2.5Y 3/2) and is 16 to 20 inches thick. The IIB 
horizon is loam to sandy clay loam in the upper part 
and light clay loam in the lower part. The B horizon 
has mottles throughout. It has hue of 10YR or 2.5Y, 
value of 4 to 5, and chroma of 2 to 8. 

Readlyn soils are associated with Tripoli, Floyd, and 
Clyde soils. They formed in parent material similar to 
that of Oran, Kenyon, and Tripoli soils. They are more 
acid and less friable in the B horizon than Floyd and 
Clyde soils and are not so poorly drained as Clyde soils. 
They have a browner B horizon and are better drained 
than Tripoli soils. They are grayer in the upper part 
of es B horizon and less well drained than Kenyon 
soils. 

399—Readlyn loam, 0 to 2 percent slopes. This 
nearly level soil is on broad upland ridges. Areas are 
large, they are broad and several miles long, and they 
are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that are browner in the upper part of 
the subsoil and are better drained than this Readlyn 
soil. A few spots of sandy soils that are somewhat 
droughty are also included. 

This soil is well suited to corn and soybeans. It is 
subject to slight wetness. Because of the difference in 
permeability between the loamy material and the un- 
derlying glacial till, water accumulates at the contact 
of these materials and produces a seasonal high water 
table. This soil will benefit from tile drainage in some 
yea The organic matter content is high. Capability 
unit I-2. 

399B—Readlyn loam, 2 to 5 percent slopes. This 
gently sloping soil is on long, slightly convex side 
slopes. In a few places, it is in concave positions below 
the side slopes. Areas are about 10 to 20 acres in size 
and are irregular in shape. 

Included with this soil in mapping are a few small 
areas of soils that are browner in the upper part of the 
subsoil and are better drained than this Readlyn soil. 

This soil is well suited to corn and soybeans. It is 
subject to slight erosion if cultivated. Providing ade- 
quate drainage and controlling erosion are difficult. 
The long, uniform slopes are well suited to conserva- 
tion practices, such as terracing, but these practices 
slow the movement of surface water and let more of it 
soak into the soil. The extra water entering the soil 
complicates drainage, especially in wet years. A com- 
bination of tiling and terracing helps overcome these 
problems. The organic matter content is high. Capa- 
bility unit IIe—1. 


Riceville series 


The Riceville series consists of moderately dark col- 
ored, somewhat poorly drained soils. These nearly level 
to gently sloping soils are on low ridgetops and slightly 
concave side slopes on uplands. Slopes are 1 to 4 per- 
cent. These soils formed in 12 to 20 inches of loamy 
material and in the underlying very firm glacial till. 
The native vegetation was deciduous trees and tall 
prairie grasses. A layer of pebbles and stones is at the 
contact of the loamy material and the glacial till in 
most places. 

In a representative profile the surface layer is very 
dark grayish brown loam about 7 inches thick. The 
subsurface layer is mottled grayish brown and yellow- 
ish brown heavy loam about 4 inches thick. The subsoil 
extends to a depth of 46 inches. It is mottled yellowish 
brown and grayish brown, friable light clay loam in 
the upper part; mottled strong brown, grayish brown, 
and gray, firm and very firm clay loam in the middle 
part; and mottled yellowish red, gray, and strong 
brown, very firm clay loam in the lower part. The 
substratum is mottled gray and strong brown, firm 
light clay loam that is mildly alkaline and strongly 
effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and slow in the 
underlying very firm glacial till. Available phosphorus 
and available potassium are very low. Unless they have 
been limed within the past 5 years, these soils are gen- 
erally acid in the surface layer. 

Riceville soils are used mainly for cultivated crops. 
The major limitation for crops is a seasonal perched 
water table. Because of the difference in permeability 
of the loamy material and the underlying very firm 
glacial till at a depth of about 114 feet, water accu- 
mulates at this contact and produces a temporary high 
water table, particularly early in spring. The more 
sloping Riceville soils are subject to slight erosion, but 
erosion control practices slow the movement of surface 
water, letting more of it soak into the soil. The extra 
water entering the soil complicates drainage, espe- 
cially in wet years. A combination of terracing and 
tile drainage is needed. Because the subsoil is slowly 
permeable, careful placement and spacing of tile is 
important. 

Representative profile of Riceville loam, 1 to 4 per- 
cent slopes, in a cultivated field, 65 feet south and 150 
feet east of the southwest corner of NW14NWY, sec. 
19, T. 93. N., R. 10 W.: 

Ap—0 to 7 inches; very dark grayish brown 
(10YR 3/2) loam; weak very fine gran- 
ular structure; friable; slightly acid; 
abrupt smooth boundary. 

A2—7 to 11 inches; mottled grayish brown 
(10YR 5/2) and _ yellowish brown 
(10YR 5/4) heavy loam; few fine dis- 
tinct strong brown (7.5YR 5/6) mot- 
tles; weak medium platy structure; 
friable; strongly acid; clear smooth 
boundary. 

Bi—11 to 14 inches; mottled grayish brown 
(10YR 5/2) and yellowish brown 
(10YR 5/4) light clay loam; few fine 
distinct strong brown (7.5YR 5/6) mot- 
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tles; moderate very fine subangular 
blocky structure; friable; stone line at 
base of horizon; very strongly acid; 
clear smooth boundary. 

IIB21—14 to 18 inches; mottled strong brown 
(7.5YR 5/6) and grayish brown (10YR 
5/2) light clay loam; moderate medium 
prismatic structure parting to moderate 
medium subangular blocky; firm; very 
strongly acid; clear smooth boundary. 

ITB22—18 to 21 inches; mottled strong brown 
(7.5YR 5/6) and gray (5Y 5/1) clay 
loam ; moderate medium prismatic struc- 
ture parting to moderate medium suban- 
gular blocky; very firm; very strongly 
acid; clear smooth boundary. 

TIB23t—21 to 36 inches; mottled yellowish red 
(5YR 5/6) and gray (5Y 5/1) clay 
loam; moderate medium prismatic struc- 
ture parting to moderate medium suban- 
gular blocky; very firm; thick nearly 
continuous dark gray (10YR 4/1) clay 
films on faces of prisms; thick very dark 
gray (10YR 3/1) clay flows in coarse 
root channels; strongly acid; clear 
smooth boundary. 

IIB3t—36 to 46 inches; mottled gray (5YR 5/1) 
and strong brown (7.5YR 5/6) clay 
loam; moderate medium prismatic struc- 
ture parting to moderate medium suban- 
gular blocky; very firm; thick nearly 
continuous very dark gray (10YR 3/1) 
clay flows in thin root channels; me- 
dium acid; abrupt wavy boundary. 

TIC—46 to 60 inches; mottled gray (5Y 5/1) and 
strong brown (7.5YR 5/6) light clay 
loam; nearly continuous light gray (5Y 
6/1) coatings on faces of peds; massive; 
firm; mildly alkaline; strong efferves- 
cence, 

The solum is typically about 45 inches thick but 
ranges from 40 to 60 inches in thickness. Carbonates 
are at a depth of 40 to 60 inches. These soils formed in 
12 to 20 inches of loamy material and in the under- 
lying very firm glacial till. The Al or Ap horizon is 
very dark brown (1L0YR 2/2) or very dark gray (10YR 
3/1) to very dark grayish brown (10YR 3/2) and is 6 
to 9 inches thick. The A2 horizon is typically dark 
grayish brown (10YR 4/2) and ranges from very dark 
grayish brown (10YR 8/2) to grayish brown (10YR 
5/2). It is 3 to 6 inches thick. In cultivated areas, the 
A2 horizon may be incorporated into the Ap horizon. 
The IIB2 horizon is typically light to medium clay 
loam and is 30 to 35 percent clay, although in some 
pedons this horizon is as much as 38 percent clay. 

Riceville soils are associated with Bassett, Lourdes, 
Floyd, and Clyde soils. They formed in parent material 
similar to that of Lourdes, Cresco, and Protivin soils. 
They have grayer coatings on ped faces and more clay 
in the IIB horizon than Bassett, Floyd, and Clyde soils. 
They have grayer colors in the lower part of the A 
horizon and upper part of the B horizon than Lourdes 
and Cresco soils. They have a thinner and lighter col- 
ored A horizon than Protivin soils. 

784B—Riceville loam, 1 to 4 percent slopes. This 


nearly level to gently sloping soil is on low, broad 
ridges and slightly concave side slopes on uplands. 
Areas are about 20 acres in size and are irregular in 
shape. 

This soil is suited to corn and soybeans. It is subject 
to slight erosion on the more sloping areas if culti- 
vated. Because of the difference in permeability be- 
tween the loamy material and the underlying very 
firm glacial till at a depth of about 1% feet, water 
accumulates at the contact of these materials and pro- 
duces a temporary high water table, particularly early 
in spring. Because providing adequate erosion control 
and drainage is difficult on this soil, a combination of 
terracing and tile drainage is needed. Careful place- 
ment and spacing of tile is important because of the 
slowly permeable subsoil. The organic matter content 
is moderately low to low. Capability unit IIw-2. 


Richwood series 


The Richwood series consists of dark colored, well 
drained soils. These nearly level soils are on benches 
along streams. Slopes are 0 to 2 percent. These soils 
formed in silty alluvium. The native vegetation was 
mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable silt 
loam about 18 inches thick. The subsoil extends to a 
depth of 49 inches. It is brown, friable silt loam in the 
upper part and yellowish brown, friable silt loam in 
the lower part. The substratum is yellowish brown and 
grayish brown, friable silt loam that has brown and 
strong brown mottles. 

Available water capacity is high and permeability 
is moderate. Available phosphorus and available potas- 
sium are very low. Unless they have been limed within 
the past 5 years, these soils are generally acid in the 
surface layer. 

Richwood soils are used mainly for cultivated crops. 
The major limitation for crops is occasional runoff 
and siltation from soils upslope. 

Representative profile of Richwood silt loam, 0 to 2 
percent slopes, in a cultivated field, 83 feet west and 
262 feet north of road intersection on the southeast 
corner of SW14NWI,, sec. 2, T. 95 N., R. 9 W.: 

Ap—0 to 8 inches; very dark brown (10YR 2/2) 
silt loam; cloddy parting to weak fine 
granular structure; friable; neutral; 
gradual smooth boundary. 

A12—-8 to 13 inches; very dark brown (10YR 
2/2) silt loam; moderate fine subangular 
blocky structure parting to moderate 
fine granular; friable; neutral; clear 
smooth boundary. 

A3—13 to 18 inches; very dark grayish brown 
(1LOYR 3/2) silt loam; very dark brown 
(10YR 2/2) coatings on peds; moderate 
medium and fine subangular blocky 
structure parting to weak fine granular; 
friable; neutral; clear smooth boundary. 

B21—18 to 24 inches; brown (10YR 4/8) silt 
loam; very dark grayish brown (10YR 
3/2) coatings on peds; moderate me- 
dium and fine subangular blocky struc- 
ture; friable; thin discontinuous light 
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gray (10YR 7/1) silt coatings on peds; 
neutral; clear smooth boundary. 

B22—24 to 30 inches; brown (10YR 4/8) silt 
loam; moderate medium subangular 
blocky structure; friable; thin discon- 
tinuous light gray (10YR 7/1) silt coat- 
ings on peds: slightly acid; clear smooth 
boundary. 

B31t—30 to 41 inches; yellowish brown (10YR 
5/4) silt loam; moderate coarse pris- 
matic structure; friable; very dark 
grayish brown (10YR 38/2) clay films in 
root channels; slightly acid; clear 
smooth boundary. 

B32t—-41 to 49 inches; yellowish brown (10YR 
5/4) silt loam; weak coarse prismatic 
structure; friable; very dark grayish 
brown (10YR 8/2) clay films in root 
channels; medium acid; clear smooth 
boundary. 

C1—49 to 51 inches; yellowish brown (10YR 
5/4) silt loam; few fine distinct strong 
brown (7.5YR 5/6) and brown (10YR 
5/3) mottles; massive; friable; medium 
acid; clear smooth boundary. 

C2—51 to 66 inches; grayish brown (2.5Y 5/2) 
silt loam; few fine distinct brown 
(7.5YR 4/4) mottles; massive; friable; 
strongly acid. 

The thickness of the solum is typically more than 40 
inches, but ranges from 36 to 60 inches. The solum is 
typically slightly acid to medium acid in the most acid 
part. Carbonates are not present above a depth of 60 
inches or more. The A horizon is 14 to 24 inches thick. 
The B horizon is typically silt loam but ranges to light 
silty clay loam. 

Richwood soils are associated with Ossian soils. 
They formed in parent material similar to that of the 
Festina and Ossian soils. They are browner in the 
upper part of the B horizon and are better drained 
than Ossian soils. They have a thicker and darker A 
horizon than Festina soils. 

977—Richwood silt loam, 0 to 2 percent slopes. This 
nearly level soil is on stream benches, mainly along 
the Turkey River where the upland soils are covered 
with loess. Areas are 5 to 10 acres in size and are 
irregular in shape. 

Included with this soil in mapping are a few areas 
of soils on which lighter colored silty overwash has 
been deposited from adjoining loess-covered uplands. 
These soils are lower in organic matter content in the 
surface layer than this Richwood soil. 

This soil is well suited to cultivated crops. It is sub- 
ject to occasional local runoff from soils upslope. Di- 
version terraces on adjacent upland slopes help to 
protect this soil from overflow and silting. The 
organic matter content is high. Capability unit I-1. 


Rock outerop-Nordness complex 


478G—Rock outcrop-Nordness complex, 25 to 60 
percent slopes. This complex is on uplands above stream 
benches on bottom lands. A thin layer of silt loam 
covers most of the areas, but in other places the 


surface layer is loam. Outcrops of limestone bedrock 
and fragments are at the surface in many areas. 

This complex is 50 percent Rock outcrop and 40 
percent Nordness soils. 

This complex is better suited to trees or wildlife 
habitat than to most other uses, but a few areas are in 
permanent pasture. The carrying capacity for pasture 
is very low. Because the slopes are steep, regular farm 
machinery cannot be used. Capability unit VIIs—1. 


Rockton series 


The Rockton series consists of dark colored, well 
drained soils. These nearly level to moderately sloping 
soils are on high benches and ridges and side slopes 
on uplands. Slopes are 0 to 9 percent. These soils 
formed in 20 to 40 inches of loamy material and a thin 
layer of residuum over limestone bedrock. The native 
vegetation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable loam 
about 17 inches thick. The subsoil extends to a depth 
of 33 inches. It is brown, friable loam in the upper part; 
dark yellowish brown, friable sandy clay loam in the 
middle part; and brown, very firm silty clay in the 
lower part. Below this is partially weathered, shat- 
tered limestone with thin rinds of clay residuum over- 
lying hard, fractured limestone bedrock. 

Available water capacity is moderate to low. Perme- 
ability is moderate in the loamy material and rapid in 
the underlying limestone bedrock. Available phospho- 
rus and available potassium are very low. Unless they 
have been limed within the past 5 years, these soils 
are generally acid in the surface layer. 

Rockton soils are used mainly for cultivated crops. 
The major limitations for crops are droughtiness and 
erosion. These soils are suited to row crops but tend to 
be droughty unless rainfall is timely. 

Representative profile of Rockton loam, 30 to 40 
inches to limestone, 2 to 5 percent slopes, in a culti- 
vated field, 54 feet south and 455 feet east of the 
morta eet corner of SW1I4ASEY, sec. 4, T. 94 N., R 


Ap—0 to 7 inches; very dark brown (10YR 2/2) 
loam high in silt; moderate fine suban- 
gular blocky structure parting to weak 
fine granular; friable; neutral; abrupt 
smooth boundary. 

A12—7 to 13 inches; very dark brown (10YR 
2/2) loam high in silt; moderate fine 
subangular blocky structure parting to 
weak fine granular; friable; neutral; 
gradual smooth boundary. 

A8—18 to 17 inches; very dark grayish brown 
(10YR 3/2) loam high in silt; very dark 
brown (10YR 2/2) coatings on peds; 
moderate fine subangular blocky struc- 
ture; friable; slightly acid; gradual 
smooth boundary. 

B21—17 to 27 inches; brown (10YR 4/3) loam; 
some very dark grayish brown (10YR 
3/2) mixed from the A horizon; moder- 
ate medium subangular blocky struc- 
ture; friable; medium acid; clear 
smooth boundary. 
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B22t—27 to 31 inches; dark yellowish brown 
(10YR 4/4) sandy clay loam; weak 
coarse prismatic structure; thin discon- 
tinuous clay films on faces of peds; me- 
dium acid; clear wavy boundary. 

IITB38t—31 to 33 inches; brown (10YR 4/38) silty 
clay; moderate medium prismatic 
structure parting to strong medium 
subangular blocky; very firm; thick dis- 
continuous dark brown (7.5YR 4/4) 
clay films and clay bridges between sand 
grains; pebble band at top boundary of 
horizon; slightly acid; abrupt wavy 


boundary. 

R1—33 to 36 inches; level bedded limestone bed- 
rock; flags of limestone with silty clay 
residuum interbedded; mildly alkaline; 
strong effervescence. 

R2—36 inches; hard fractured limestone bedrock. 

The thickness of the solum and depth to limestone 
bedrock range from 20 to 40 inches. The solum is me- 
dium acid to strongly acid in the most acid part. The 
A horizon has value of 2 or 3, chroma of 1 or 2, and 
hue of 10YR. It is 10 to 18 inches thick. It is typically 
loam but ranges to silt loam. The B2 horizon has value 
of 4 to 5, chroma of 8 to 6, and hue of 10YR in the 
upper part and 7.5YR or 10YR in the lower part. The 
B horizon is about 25 to 35 percent clay. The ITB 
horizon or residuum may be absent or visible only as 
rinds around limestone flags. If present, it is heavy 
ae clay, or silty clay and is as much as 6 inches 

ick. 

Rockton soils are associated with Kenyon, Ostrander, 
and Marlean soils. They formed in parent material sim- 
ilar to that of Winneshiek soils. They are shallower to 
limestone bedrock than Kenyon and Ostrander soils, 
and are deeper to bedrock than Marlean soils. They 
have a thicker A horizon than Winneshiek soils. 

213—Rockton loam, 30 to 40 inches to limestone, 
0 to 2 percent slopes. This nearly level soil is in high 
benchlike areas. Areas are 10 to 20 acres in size and 
are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the typical loamy sedi- 
ment over limestone is thicker. 

Included with this soil in mapping are a few areas 
of soils in which the depth to limestone bedrock is 
more than 40 inches. These soils are less droughty than 
this Rockton soil. 

This soil is well suited to cultivated crops. It is sub- 
ject to droughtiness if rainfall is not timely. The or- 
ganic matter content is moderate to high. Capability 
unit IIs—1. 

213B—Rockton loam, 30 to 40 inches to limestone, 
2 to 5 percent slopes. This gently sloping soil is on 
ridges and side slopes on uplands or in high parts of 
benchlike areas. Areas are 5 to 10 acres in size and are 
irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils in which the depth to limestone bedrock 
is more than 40 inches. These soils are less droughty 
than this Rockton soil. 

This soil is well suited to row crops. It is subject to 


erosion and is droughty if rainfall is not timely. The 
shallow depth to bedrock makes terrace construction 
difficult in some areas. The organic matter content is 
moderate. Capability unit IIe-2. 

214—Rockton loam, 20 to 30 inches to limestone, 
0 to 2 percent slopes. This nearly level soil is in high, 
benchlike areas. Areas are 10 to 20 acres in size and 
are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but limestone is generally 
at a depth of 20 to 30 inches. 

Included with this soil in mapping are small areas 
of soils where limestone is near the surface or is ex- 
posed. These soils hinder farming operations. 

This soil is suited to row crops, but the root zone is 
limited. This soil is subject to droughtiness when rain- 
fall is average or below average. The organic matter 
content is moderate to high. Capability unit IIs—1. 

214B—Rockton loam, 20 to 30 inches to limestone, 
2 to 5 percent slopes. This gently sloping soil is on 
ridges and side slopes on uplands and in the high part 
of benchlike areas. Areas are 5 to 10 acres in size and 
are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but limestone is generally 
at a depth of 20 to 30 inches. 

Included with this soil in mapping are small areas 
of soils where limestone is near the surface or is ex- 
posed. These soils hinder farming operations. 

This soil is suited to row crops, but the root zone is 
limited. This soil is subject to erosion if cultivated, 
and it is droughty when rainfall is average or below 
average. This soil is not well suited to terraces because 
of the shallow depth to limestone. The organic matter 
content is moderate. Capability unit IIe—2. 

214C—Rockton loam, 20 to 30 inches to limestone, 
5 to 9 percent slopes. This moderately sloping soil is on 
convex side slopes on uplands. Areas are about 5 to 10 
acres in size and are elongated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the dark surface layer 
is thinner and limestone is commonly at a depth of 20 
and 30 inches. 

Ineluded with this soil in mapping are small areas 
of soils where limestone is near the surface or is ex- 
posed. These soils are more droughty than this Rockton 
soil, and the limestone hinders farming. 

This soil is suited to cultivated crops, but the shal- 
low depth to bedrock limits the root zone. It is subject 
to erosion. It is droughty when rainfall is average or 
below average. Because of the shallow depth to lime- 
stone bedrock, this soil is not well suited to terraces. 
The organic matter content is moderate. Capability 
unit IIIle-4. 


Sandy escarpments 


115F—Sandy escarpments, 14 to 30 percent slopes. 
These moderately steep to very steep soils are in areas 
between the stream benches or on uplands and bottom 
lands. They are mainly gravelly loamy sand, sand, or 
sandy loam and are commonly about 20 to 30 percent 
er aval: The surface layer ranges from dark to light in 
color. 

Sandy escarpments are better suited to trees or wild- 
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life habitat than to most other uses, but there are 
some areas in permanent pasture. They are subject to 
severe gully erosion. Because they are underlain by 
sand or gravel, sandy escarpments are droughty. Fer- 
tility is variable but is generally very low. Capability 
unit VIIs-1. 


Saude series 


The Saude series consists of dark colored, well 
drained soils. These nearly level to moderately sloping 
soils are on stream terraces and in outwash areas on 
uplands. Slopes are 0 to 9 percent. These soils formed 
in 24 to 32 inches of loamy material and in the under- 
lying sand and gravel. The native vegetation was 
mixed prairie grasses. 

In a representative profile the surface layer is black 
and very dark brown, friable loam about 18 inches 
thick. The subsoil extends to a depth of 32 inches. It is 
brown, friable loam in the upper part and dark 
yellowish brown, friable sandy loam in the lower part. 
be substratum is yellowish brown, gravelly coarse 
sand. 

Available water capacity is moderate. Permeability 
is moderate in the upper part of the soil and very rapid 
in the coarse textured substratum. Available phosphe: 
rus and available potassium are low. Unless they have 
been Jimed within the past 5 years, these soils are 
generally acid in the surface layer. 

Saude soils are used mainly for cultivated crops. 
The major limitations for crops are droughtiness on 
the nearly level soils, and erosion and droughtiness on 
the more sloping soils. 

Representative profile of Saude loam, 0 to 2 percent 
slopes, in a cultivated field, 93 feet east and 87 feet 
north of the southwest corner of NEYNEY, sec. 33, 
T. 92 N., R. 10 W.: 

Ap—O to 9 inches; black (10YR 2/1) loam; mod- 
erate fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A12—9 to 15 inches; very dark brown (10YR 
2/2) loam; black (10YR 2/1) coatings 
on peds; weak fine subangular blocky 
structure parting to weak fine granular; 
friable; medium acid; clear smooth 
boundary. 

A8—15 to 18 inches; very dark brown (10YR 
2/2) loam; weak fine subangular blocky 
structure; friable; medium acid; clear 
smooth boundary. 

B21—18 to 23 inches; brown (10YR 4/3) loam; 
very dark grayish brown (10YR 3/2) 
coatings on peds; weak fine subangular 
blocky structure; friable; medium acid; 
clear smooth boundary. 

B22-23 to 29 inches; brown (10YR 4/3) loam; 
weak medium subangular blocky struc- 
ture; friable; strongly acid; clear 
smooth boundary. 

B3—29 to 32 inches; dark yellowish brown (LOYR 
4/4) sandy loam; very weak fine subang- 
ular blocky structure; friable; strongly 
acid; clear smooth boundary. 

TIC1—32 to 50 inches; yellowish brown (10YR 
5/4) gravelly coarse sand; single 


grained; loose; strongly acid; gradual 
smooth boundary. 

IIC2—50 to 60 inches; yellowish brown (10YR 
5/6) gravelly coarse sand; single 
grained: loose; medium acid. 

The solum is 24 to 40 inches thick. It is slightly acid 
to strongly acid in the most acid part. Carbonates are 
at a depth of more than 60 inches, Contrasting mate- 
rial is at a depth of 24 to 32 inches. The Al or Ap 
horizon is black (10YR 2/1) or very dark brown 
(LOYR 2/2). The A horizon is 10 to 18 inches thick. 
The B3 horizon is typically sandy loam but ranges to 
loamy sand. The C horizon is 5 to 15 percent gravel. 

Saude soils are associated with Lawler, Marshan, 
Waukee, and Flagler soils. They formed in parent ma- 
terial similar to that of Waukee and Wapsie soils. 
Saude soils are browner in the upper part of the B 
horizon than Lawler and Marshan soils. They have 
more clay and less sand in the A horizon and the 
upper part of the B horizon than Flagler soils. Depth 
to coarse textured material is less in Saude soils than 
in Waukee soils. Saude soils have a thicker and darker 
A horizon than Wapsie soils. 

177—Saude loam, 0 to 2 percent slopes. This nearly 
level soil is on stream benches and on uplands. Areas 
are 20 to 40 acres in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of sandy soils. These soils are more droughty 
than this Saude soil. 

This soil is well suited to row crops, but it is subject 
to droughtiness when rainfall is average or below 
average. If rainfall is above normal and timely this 
soil gives good yields. The organic matter content is 
moderate. Capability unit IIs—1. 

177B—Saude loam, 2 to 5 percent slopes. This gently 
sloping soil is on stream benches and on uplands. Areas 
are about 10 to 20 acres in size and are irregular in 
shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner. 

Included with this soil in mapping are a few small 
areas of sandy soils. These soils are more droughty 
than this Saude soil. 

This soil is suited to cultivated crops. It is subject 
to erosion and is droughty when rainfall is normal or 
below normal. If rainfall is above normal and timely, 
this soil gives good yields. The organic matter content 
is moderate. Capability unit IIe-2. 

177C—Saude loam, 5 to 9 percent slopes. This mod- 
erately sloping soil is on stream benches and on up- 
lands. Areas are about 5 to 10 acres in size and are 
irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the depth to the sand 
and gravel substratum is less. 

Included with this soi] in mapping are small areas 
of soils that have a sandy and gravelly surface layer. 
These soils are more droughty and less productive than 
this Saude soil. 

This soil is suited to cultivated crops if it is properly 
managed. It is subject to erosion and is droughty when 


FAYETTE COUNTY, IOWA 67 


rainfall is normal or below normal. The organic mat- 
ter content is moderate. Capability unit IITe-3. 


Schley series 


The Schley series consists of moderately dark col- 
ored, somewhat poorly drained soils. These nearly level 
to gently sloping soils are on concave side slopes along 
drainageways and at the upper ends of drainageways 
on uplands. Slopes are 1 to 4 percent. These soils 
formed in 80 to 50 inches of loamy, stratified material 
and in the underlying glacial till. The native vegeta- 
tion was mixed prairie grasses and deciduous trees. 

In a representative profile the surface layer is black, 
friable loam about 8 inches thick. The subsurface layer 
is dark grayish brown, friable loam that has brown 
and strong brown mottles and is about 7 inches thick. 
The subsoil extends to a depth of 55 inches. In the 
upper part it is grayish brown, friable sandy clay loam 
and light sandy loam that has strong brown mottles; 
in the middle part it is brown, very friable loamy sand 
that has strong brown mottles; and in the lower part 
it is strong brown, firm heavy loam that has light 
brownish gray mottles. The substratum is strong 
brown, firm heavy loam that has many light brownish 
gray mottles. 

Available water capacity is high. Permeability is 
moderate in the upper part of the soil and moderately 
slow in the underlying glacial till. Available phospho- 
rus and available potassium are very low. Unless they 
have been limed within the past 5 years, these soils 
are generally acid in the surface layer. 

Schley soils are used mainly for cultivated crops. 
The major limitation for crops is wetness. The wetness 
is mainly caused by seepage from soils upslope. A 
drainage system that intercepts lateral water move- 
ment is likely to be successful on these soils. 

Representative profile of Schley loam, 1 to 4 percent 
slopes, in a cultivated field, 360 feet south and 420 
feet west of the northeast corner of the SE14SW14 
sec. 9, T. 91 N., R. 10 W.: 

Ap—0 to 8 inches; black (10YR 2/1) loam, gray 
(10YR 5/1) dry; weak fine granular 
structure; friable; neutral; abrupt 
smooth boundary. 

A2—8 to 15 inches; dark grayish brown (10YR 
4/2) loam; few fine distinct brown 
(7.5YR 4/4) and strong brown (7.5YR 
5/6) mottles; weak thin platy structure; 
friable; few very dark brown (10YR 
2/2) worm casts; strongly acid; clear 
smooth boundary. 

B21—-15 to 24 inches; grayish brown (10YR 5/2) 
sandy clay loam; common medium dis- 
tinct strong brown (7.5YR 5/6) mot- 
tles; brown (10YR 4/8) kneaded; 
moderate medium subangular blocky 
structure; friable; medium acid; grad- 
ual smooth boundary. 

B22—24 to 30 inches; grayish brown (2.5Y 5/2) 
light sandy loam; common medium dis- 
tinct strong brown (7.5YR 5/8) mot- 
tles; very weak fine subangular blocky 
structure; friable; strongly acid; clear 
smooth boundary. 


B31t—30 to 45 inches; brown (10YR 5/3) loamy 
sand; few medium distinct strong brown 
(7.5YR 5/6) mottles; weak coarse pris- 
matic structure; very friable; some clay 
bridging between sand grains; medium 
acid; abrupt smooth boundary. 

TIB382t—45 to 55 inches; strong brown (7.5YR 
5/6) heavy loam; common medium prom- 
inent light brownish gray (2.5Y 6/2) 
mottles; weak medium prismatic struc- 
ture parting to moderate medium suban- 
gular blocky; firm; some clay bridging 
between sand grains; medium acid; 
gradual smooth boundary. 

TIC—55 to 60 inches; strong brown (7.5YR 5/6) 
heavy loam; many medium prominent 
light brownish gray (2.5Y 6/2) mottles; 
massive; firm; slightly acid. 

The solum is 45 to 60 inches thick. It is strongly 
acid or very strongly acid in the most acid part. Car- 
bonates are at a depth of 60 inches or more. The soils 
formed in 30 to 50 inches of loamy, stratified material 
and the underlying glacial till. The Ap horizon is black 
(10YR 2/1) or very dark brown (10YR 2/2) to very 
dark gray (10YR 3/1) or very dark grayish brown 
(10YR 38/2). It is loam or silt loam that is high in 
sand. The AZ horizon is typically dark grayish brown 
(10YR 4/2) but ranges to brown (10YR 4/3 or 10YR 
5/3) or grayish brown (10YR 5/2). It has mottles. 
The A2 horizon is typically loam but ranges to silt 
loam that is high in sand. It is 6 to 10 inches thick. 
The B horizon is typically loam but has strata of sandy 
loam or loamy sand. The IIB horizon is typically heavy 
loam but ranges to light clay loam or sandy clay loam. 

Schley soils are associated with Bassett, Floyd, and 
Kenyon soils. They formed in parent material similar 
to that of Clyde and Floyd soils. They have a lighter 
colored A horizon than Clyde and Floyd soils. They 
are grayer in the upper part of the B horizon and are 
less well drained than Bassett and Kenyon soils. 

407B—Schley loam, 1 to 4 percent slopes. This 
nearly level to gently sloping soil is on concave po- 
sitions on uplands. Areas are about 10 to 20 acres in 
size and are irregular in shape. 

Included with this soil in mapping are areas of soils 
in which the loamy stratified materials are underlain 
by grayish silt over glacial till. Also included are some 
soils that have a sandy loam surface layer and are 
more seepy and wet than the soils that have a loam 
surface layer. 

This soil is well suited to cultivated crops if it is 
properly drained. It is subject to wetness. Although 
this soil can be farmed without artificial drainage, 
improving drainage will increase yields and allow 
earlier field operations. A drainage system that inter- 
cepts laterally moving water helps control wetness 
that results from sidehill seepage. A combination of 
terraces and tile will help to control soil loss. The 
organic matter content is moderately low. Capability 
unit IIw-1. 


Sparta series 


The Sparta series consists of dark colored, exces- 
sively drained soils. These nearly level to strongly 


68 SOIL SURVEY 


sloping soils are on ridges and side slopes on uplands 
and on stream terraces. Slopes are 0 to 14 percent. 
These soils formed in coarse-textured eolian material 
and in sandy alluvium that has been reworked by 
wind. The native vegetation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and brown, very friable loamy fine sand 
about 16 inches thick. The subsoil extends to a depth 
of 32 inches. It is brown, loose fine sand. The sub- 
stratum is yellowish brown, loose fine sand. 

Available water capacity is very low. Permeability 
is very rapid. Available phosphorus and available 
potassium are very low. Unless they have been limed 
within the past 5 years, these soils are generally acid 
in the surface layer. 

The less sloping Sparta soils are used mainly for 
cultivated crops, and the more sloping soils are used 
for pasture or woodland. The major limitations for 
crops are droughtiness and erosion. These soils are 
droughty even in years of average rainfall. Even with 
good management, yields of all crops are below average 
unless rainfall is above average and very timely. 

Representative profile of Sparta loamy fine sand, 2 
to 5 percent slopes, in a cultivated field, 114 feet west 
and 225 feet north of the southeast corner of sec. 12, 
T. 91 N., R. 8 W.: 

Ap—0 to 9 inches; very dark brown (10YR 2/2) 
loamy fine sand; cloddy parting to weak 
medium subangular blocky structure; 
very friable; neutral; abrupt smooth 
boundary. 

A12—9 to 13 inches; very dark brown (10YR 
2/2) loamy fine sand; very weak medium 
subangular blocky structure parting to 
single grained; very friable; neutral; 
clear smooth boundary. 

A8—13 to 16 inches; brown (10YR 4/3) loamy 
fine sand; very weak medium subangular 


blocky structure parting to single 
grained; slightly acid; clear smooth 
boundary. 


B2—16 to 832 inches; brown (10YR 4/3) fine 
sand; single grained; loose; medium 
acid; clear smooth boundary. 

C1—82 to 87 inches; yellowish brown (10YR 
5/4) fine sand, single grained; loose; 
medium acid; clear smooth boundary. 

C2—87 to 60 inches; yellowish brown (10YR 
5/6) fine sand; single grained; loose; 
dark yellowish brown (10YR 4/4) sandy 
loam band 2 inches thick at a depth of 
47 inches; medium acid. 

The solum is 24 to 40 inches thick. The soil is me- 
dium acid to very strongly acid in the most acid part. 
The Al or Ap horizon is black (10YR 2/1) or very 
dark brown (10YR 2/2) to very dark grayish brown 
(10YR 3/2). The A horizon is loamy sand, loamy fine 
sand, or fine sand. It is 10 to 18 inches thick. The B 
horizon is loamy sand, loamy fine sand, or fine sand. It 
has hue of 10YR and value and chroma of 3 to 6. 

Sparta soils are associated with Dickinson, Flagler, 
Burkhardt, Kenyon, and Olin soils. They formed in 
parent material similar to that of Dickinson and 
Chelsea soils, They have coarser texture in the solum 
than Kenyon soils and were not formed in glacial till 


as Kenyon soils were. They have more sand and less 
clay in the A horizon and the upper part of the B 
horizon than Dickinson and Olin soils. They are not 
underlain with glacial till at a depth of less than 60 
inches as are Olin soils. Sparta soils have a thicker, 
darker A horizon than Chelsea soils. They have more 
sand in the upper part of the solum and are deeper 
to gravel than Flagler and Burkhardt soils. 
41—Sparta loamy fine sand, 0 to 2 percent slopes. 
This nearly level soil is on uplands and on stream 
benches. Areas are about 5 to 10 acres in size on the 
uplands and about 20 acres or more on the benches. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
generally thicker. 

Included with this soil in mapping are a few areas 
of soils in which the dark surface layer is thicker than 
24 inches. These soils are higher in organic matter 
content and fertility than this Sparta soil. 

This soil is suited to cultivated crops. It is subject 
to droughtiness and soil blowing. Yields are generally 
low but vary, depending on the amount and timeliness 
of rainfall. The organic matter content is low. Capa- 
bility unit [Vs-1. 

41B—Sparta loamy fine sand, 2 to 5 percent slopes. 
This gently sloping soil is on convex side slopes on up- 
lands. It is on dunelike positions in a few places. It is 
also on stream benches. Areas are about 5 to 10 acres 
in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are a few small 
areas of soils that have a thinner and lighter colored 
surface layer. These soils are lower in organic matter 
content than this Sparta soil. 

This soil is suited to cultivated crops, but it is sub- 
ject to droughtiness, soil blowing, and water erosion. 
Yields are greatly reduced if rainfall is not above 
normal or timely. The organic matter content is low. 
Capability unit IVs—1. 

41C—Sparta loamy fine sand, 5 to 9 percent slopes. 
This moderately sloping soil is on convex side slopes on 
uplands. A few moderately sloping areas are on stream 
benches. Areas are about 5 to 10 acres in size and 
irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 10 to 14 inches thick. 

Included with this soil in mapping are a few areas 
of soils in which glacial till is at a depth of about 4 
feet. These soils are somewhat less droughty than this 
Sparta soil. 

This soil is poorly suited to cultivated crops. It is 
subject to droughtiness, soil blowing, and water ero- 
sion. Yields are greatly reduced if rainfall is not above 
normal or timely. The organic matter content is low. 
Capability unit TVs-1. 

41D—Sparta loamy fine sand, 9 to 14 percent slopes. 
This strongly sloping soil is on convex side slopes on 
uplands, mostly along the major streams of drainage- 
ways. Areas are about 10 acres in size and are elon- 
gated in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
about 10 inches thick. 
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Included with this soil in mapping are a few areas 
of soils that are eroded and have a thinner and lighter 
colored surface layer. These soils are lower in organic 
ae content and fertility than this uneroded Sparta 
soil. 

This soil is poorly suited to cultivated crops, and 
row crops are generally not grown. It is subject to 
droughtiness, soil blowing, and water erosion. It is bet- 
ter suited to pasture and woodland than to most other 
uses. Most areas are in woodland or in pasture. The 
organic matter content is low. Capability unit VIs—1. 


Spillville series 


The Spillville series consists of dark colored, mod- 
erately well drained to somewhat poorly drained soils. 
These nearly level soils are on bottom lands along 
streams. Slopes are 0 to 2 percent. These soils formed 
in loamy alluvium. The native vegetation was mixed 
prairie grasses. 

In a representative profile the surface layer is black, 
very dark brown, and very dark grayish brown, fri- 
able loam about 54 inches thick. The substratum is 
very dark grayish brown sandy loam that has a few 
brown and strong brown mottles. 

Available water capacity is high. Permeability is 
moderate. Available phosphorus is low, and available 
potassium is very low. These soils are generally neutral 
in the surface layer and generally do not require lime. 

Spillville soils are used mainly for cultivated crops. 
The major limitation for crops is short-duration flood- 
ing. In places some areas need diversion terraces as 
protection from local runoff. 

Representative profile of Spillville loam, 0 to 2 per- 
cent slopes, in a cultivated field, 526 feet south and 
360 feet east of northwest corner of SW14SE¥, sec. 
30, T. 95 N., R. 10 W.: 

Ap—0 to 8 inches; black (10YR 2/1) loam; cloddy 
parting to weak fine granular structure; 
friable; neutral; abrupt smooth bound- 


ary. 

A12—8 to 23 inches; black (10YR 2/1) loam; 
moderate medium and fine granular 
structure; friable; neutral; gradual 
smooth boundary. 

A13—23 to 84 inches; black (10YR 2/1) loam; 
moderate medium subangular blocky 
structure parting to weak fine granular; 
friable; neutral; gradual smooth bound- 


ary. 

A14—34 to 43 inches; very dark brown (10YR 
2/2) loam; black (10YR 2/1) coatings 
on peds; weak medium and fine suban- 
gular blocky structure; friable; neutral; 
gradual smooth boundary. 

A15—43 to 54 inches; very dark grayish brown 
(10YR 3/2) loam; very dark brown 
(LOYR 2/2) coatings on peds; weak me- 
dium and fine subangular blocky struc- 
ture; friable; neutral; clear smooth 
boundary. 

C—54 to 60 inches; very dark grayish brown 
(10YR 3/2) sandy loam; few fine dis- 
tinct brown (7.5YR 4/4) and strong 


brown (7.5YR 5/6) mottles; massive; 
very friable; neutral. 

The solum is 36 to 55 inches thick. The A horizon is 
black (10YR 2/1) very dark brown (10YR 2/2) or 
very dark grayish brown (10YR 3/2). It is at least 36 
inches thick, and it is typically loam but ranges from 
light loam to silt loam that is high in sand. The C hori- 
zon is typically loam, but ranges to sandy loam and 
light clay loam. In places strata of loamy sand are 
below a depth of 40 inches. 

Spillville soils are associated with Coland, Dorches- 
ter, and Terril soils. They formed in parent material 
similar to that of Terril soils. They have a thicker A 
horizon than Terril soils. They have a browner C hori- 
zon and are better drained than Coland soils. They are 
darker, contain more sand, and are less stratified than 
Dorchester soils. 

485—Spillville loam, 0 to 2 percent slopes. This 
nearly level soil is on the bottom lands along rivers 
and large streams. Areas are 20 to 40 acres in size and 
are irregular in shape. 

Included with this soil in mapping are small areas of 
sandy soils. These soils are less productive than this 
Spillville soil. Also included are areas of soils where 
the dark surface layer is less than 36 inches thick. 
These soils are lower in organic matter content than 
this Spillville soil. 

This soil is well suited to intensive row crops. It is 
subject to occasional flooding during periods of high 
rainfall, and flooding can reduce crop yields in some 
years. It can have a seasonal high water table. A few 
areas of this soil that have been cut by stream chan- 
nels are in permanent pasture. The organic matter con- 
tent is high. Capability unit I-3. 


Terril series 


The Terril series consists of dark colored, moderately 
well drained soils. These nearly level to gently sloping 
soils are on uplands on nearly straight to slightly con- 
vex foot slopes and on low stream benches. They are 
also in narrow upland drainageways associated with 
soils underlain by limestone. Slopes are 2 to 5 percent. 
These soils formed in local loamy alluvium. The native 
vegetation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable loam 
about 30 inches thick. The subsoil extends to a depth 
of 60 inches. It is dark brown and brown, friable loam 
and dark yellowish brown, friable light clay loam. 

Available water capacity is high. Permeability is 
moderate. Available phosphorus and available potas- 
sium are very low. These soils are generally neutral or 
slightly acid and seldom need lime. 

Terril soils are used mainly for cultivated crops. 
Some areas are in pasture along with the adjoining 
soils upslope. The major limitation for crops is runoff 
from the adjoining upland soils. 

Representative profile of Terril loam, 2 to 5 percent 
slopes in a cultivated field, 355 feet east and 305 feet 
north of the southwest corner of NW1I4NWI1,, sec. 5, 
T. 94.N., R. 10 W:: 

Ap—0 to 7 inches; very dark brown (10YR 2/2) 
loam; black (10YR 2/1) coatings on 
peds; weak medium subangular blocky 
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structure parting to weak fine granular; 
friable; slightly acid; abrupt smooth 
boundary. 

A12—7 to 18 inches; very dark brown (10YR 
2/2) loam; black (10YR 2/1) coatings 
on peds; moderate medium subangular 
blocky structure parting to moderate 
fine granular; friable; slightly acid; 
gradual smooth boundary. 

A13—18 to 23 inches; very dark brown (10YR 
2/2) loam; some black (10YR 2/1) coat- 
ings on peds; moderate medium sub- 
angular blocky structure parting to 
moderate fine granular; friable; neutral; 
gradual smooth boundary. 

A8—28 to 30 inches; very dark grayish brown 
(10YR 3/2) loam; some very dark 
brown (10YR 2/2) coatings on peds; 
moderate medium and fine subangular 
blocky structure; friable; neutral; grad- 
ual smooth boundary. 

B1—30 to 38 inches; dark brown (10YR 8/3) 
loam; few very dark grayish brown 
(10YR 3/2) coatings on peds; moderate 
medium subangular blocky structure; 
friable; slightly acid; gradual smooth 
boundary. 

B2—38 to 48 inches; brown (10YR 4/3) loam; 
dark brown (10YR 3/3) coatings on 
peds; moderate medium  subangular 
blocky structure; friable; slightly acid; 
gradual smooth boundary. 

B3—48 to 60 inches; dark yellowish brown (10YR 
4/4) light clay loam; moderate medium 
subangular blocky structure; friable; 
pepbie and stone fragments; slightly 
acid. 

Depth to carbonates is commonly more than 60 
inches. The A horizon is typically loam but ranges to 
light loam and silt loam high in sand. It is 24 to 36 
inches thick and is neutral or slightly acid. The B hori- 
zon is typically loam but ranges to light clay loam and 
thin strata of sandy loam. In some pedons some faint 
mottles are present in the lower parts of the B and C 
horizons and thin strata of loamy sand are below a 
depth of 48 inches. 

Terril soils are associated with Spillville, Waukee, 
Rockton, and Kenyon soils. They formed in parent ma- 
terial similar to that of Spillville soils. They have a 
thinner A horizon than Spillville soils, They are not 
underlain by sand and gravel at a depth of less than 
40 inches as are Waukee soils, and they are not under- 
lain by limestone at a depth of less than 40 inches as 
are Rockton soils. They did not form in glacial till as 
did Kenyon soils. 

27B—tTerril loam, 2 to 5 percent slopes. This gently 
sloping soil is on foot slopes at the base of uplands and 
in narrow upland drainageways that are associated 
with limestone bedrock. Areas are small in size and are 
long and narrow in shape. 

Included with this soil in mapping are areas of soils 
that have sand and gravel below a depth of 40 inches. 
These soils can be somewhat droughty when rainfall 
is below average. 

This soil is well suited to cultivated crops. It is gen- 


erally farmed along with the adjacent soils. It is sub- 
ject to slight erosion and to receiving runoff water 
and sediment from soils upslope. Diversion terraces 
help to control runoff from higher areas. The organic 
matter content is high. Capability unit IIe—-4. 


Tripoli series 


The Tripoli series consists of dark colored, poorly 
drained soils. These nearly level soils are on broad, 
upland flats and at the upper end of broad, upland 
drainageways. Slopes are 0 to 2 percent. These soils 
formed in 18 to 25 inches of moderately fine textured 
loamy material and in the underlying glacial till. The 
native vegetation was mixed prairie grasses and water- 
tolerant plants. A layer of stones and pebbles is be- 
tween the moderately fine textured loamy material and 
the underlying glacial till in most places. 

In a representative profile the surface layer is black 
and very dark gray light clay loam about 17 inches 
thick. The subsoil extends to a depth of 36 inches. It 
is dark grayish brown and dark gray, friable light 
clay loam and mottled olive gray and _ yellowish 
brown, firm loam. The substratum is mottled yellowish 
brown and olive gray loam that is mildly alkaline and 
strongly effervescent. 

Available water capacity is high. Permeability is 
moderate in the upper part and moderately slow in the 
underlying glacial till. Available phosphorus and avail- 
able potassium are very low. These soils are typically 
neutral to mildly alkaline and do not require liming. 

Tripoli soils are used mainly for cultivated crops. 
The major limitation for crops is a seasonal high water 
table. These soils are well suited to tile drainage if 
there is an adequate outlet. 

Representative profile of Tripoli clay loam, 0 to 2 
percent slopes, in a cultivated field, 185 feet south and 
210 feet ern of northwest corner of SW1% sec. 7, T. 91 

10 W.: 


Ap—O to 8 inches; black (N 2/0) light clay loam; 
weak fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A12—8 to 14 inches; black (N 2/0) light clay 
loam; moderate fine granular structure; 
friable; neutral; clear smooth boundary. 

A38—14 to 17 inches; very dark gray (10YR 3/1) 
light clay loam; moderate fine granular 
structure; friable; few very fine black 
(10YR 2/1) oxide concretions; neutral; 
gradual smooth boundary. 

Big—17 to 21 inches; dark grayish brown (2.5Y 
4/2) and dark gray (5Y 4/1) light clay 
loam; very dark grayish brown (2.5Y 
3/2) coatings on peds; moderate very 
fine subangular blocky structure; weak 
stone line at base of horizon; neutral; 
clear smooth boundary. 

IIB21—21 to 27 inches; yellowish brown (10YR 
5/6) heavy loam; common medium dis- 
tinct grayish brown (10YR 5/2) and 
brown (10YR 5/3) mottles; weak me- 
dium prismatic structure parting to 
weak medium subangular blocky; firm; 
mildly alkaline; abrupt wavy boundary. 

IIB22—27 to 36 inches; mottled olive gray (5Y 
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5/2) and yellowish brown (10YR 5/6) 
loam; weak medium prismatic structure; 
firm; mildly alkaline; abrupt wavy 
boundary. 

IIC—36 to 60 inches; mottled yellowish brown 
(10YR 5/8) and olive gray (5Y 5/2) 
loam; massive; firm; few 14- to 14-inch 
accumulations of lime; mildly alkaline; 
strong effervescence. 

The solum is 36 to 48 inches thick. Depth to car- 
bonates ranges from 36 to 50 inches. The soil formed in 
18 to 25 inches of moderately fine textured loamy ma- 
terial and in the underlying glacial till. The A horizon 
is black (N 2/0) in the upper part and very dark gray 
(10YR 3/1) or dark olive gray (5Y 3/2) in the lower 
part. It is light or medium clay loam, and is typically 
neutral or mildly alkaline. The IIB horizon is loam to 
light clay loam or sandy clay loam. It is neutral or 
mildly alkaline. 

Tripoli soils are associated with Readlyn, Floyd, and 
Clyde soils. They formed in parent material similar 
to that of Oran, Kenyon, and Readlyn soils. They are 
less stratified in the solum and have carbonates at a 
shallower depth than Floyd and Clyde soils. They have 
lower chroma and more mottles in the lower part of the 
A horizon and in the upper part of the B horizon than 
Oran, Kenyon, and Readlyn soils. 

398—Tripoli clay loam, 0 to 2 percent slopes. This 
nearly level soil is on broad, upland flats and at the 
upper end of broad, upland drainageways. Areas are 
large in size and are broad and irregular in shape. 

Included with this soil in mapping are a few areas 
of soils in which the upper part of the subsoil is not so 
eray and that are not so poorly drained as this Tripoli 
soil. 

This soil is well suited to corn and soybeans. It is 
subject to puddling if worked when wet. The major 
limitation to crops is wetness, and tile drainage is 
needed for maximum production. The organic matter 
content is high. Capability unit IIw-1. 


Volney series 


The Volney series consists of dark colored, well 
drained to somewhat excessively drained soils. These 
gently sloping soils are on narrow upland drainage 
ways and alluvial fans at the base of the thin, loess- 
covered uplands. They are mapped only in a complex 
with Dorchester soils. Slopes are 2 to 5 percent. These 
soils formed in medium textured alluvium containing 
variable amounts of limestone fragments. The native 
vegetation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark gray channery silt loam about 30 inches thick. It 
contains many limestone fragments. The substratum 
is dominantly limestone fragments interbedded with 
some very dark, grayish brown silt loam (fig. 12). 

Available water capacity is low, and permeability is 
rapid. Available phosphorus and available potassium 
are very low. These soils are mildly alkaline in the 
surface layer and do not require lime. 

Volney soils are used mainly for pasture. They are 
subject to occasional high-velocity, short-duration run- 
off from the more sloping soils upslope. The runoff 
deposits sediment and limestone fragments on the sur- 


Figure 12._-Representative profile of a Volney soil. 


face. These fragments can interfere with farming. The 
location of these soils below very steep areas of Nord- 
ness soils and Rock outcrop, which makes them diffi- 
cult to reach with farm machinery, is the major limi- 
tation for crops. 

Representative profile of Volney channery silt loam 
in an area of Dorchester-Volney complex, 2 to 5 per- 
cent slopes, in permanent pasture, 72 feet east and 16 
feet south of the northwest corner of SW14SE, sec. 
34, T. 95 N., R. 9 W.: 

A1—0 to 30 inches; very dark gray (10YR 3/1) 
channery silt loam; weak fine granular 
structure; very friable; many fragments 
of limestone; mildly alkaline; strong ef- 
fervescence. 
to 50 inches; dominantly fragments of 
limestone with some very dark grayish 
brown (10YR 3/2) silt loam interbed- 
ded; massive; very friable; moderately 
alkaline; strong effervescence. 

The solum is 24 to 36 inches thick. The soils formed 
in medium textured alluvium containing variable 
amounts of limestone fragments. The Al horizon is 
black (10YR 2/1) to very dark gray (10YR 3/1) or 
very dark grayish brown (10YR 3/2) and is 24 to 36 
inches thick. The content of hard limestone fragments 
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varies within short distances. Generally the percent- 
age of limestone fragments increases as depth in- 
creases, ranging from 15 to 20 percent in the surface 
Byer to as much as 75 percent in the lower part of the 
solum. 

Volney soils are associated with Dorchester soils. 
They have a dark surface layer, are less stratified, and 
have more limestone fragments in their solum than 
Dorchester soils. 


Wapsie series 


The Wapsie series consists of moderately dark col- 
ored, well drained soils. These nearly level to moder- 
ately sloping soils are on stream terraces and in out- 
wash areas on uplands. Slopes are 0 to 9 percent. These 
soils formed in 20 to 30 inches of loamy alluvial de- 
posits and in the underlying coarse textured sediment. 
The native vegetation was mixed prairie grasses and 
deciduous trees. 

In a representative profile the surface layer is very 
dark gray, friable loam about 7 inches thick. The sub- 
soil extends to a depth of 29 inches. It is brown, friable 
loam in the upper part; dark yellowish brown, friable 
loam and heavy loam in the middle part; and brown, 
very friable gravelly loamy sand in the lower part. 
The substratum is yellowish brown medium and coarse 
sand with gravel. 

Available water capacity is moderate to low. Per- 
meability is moderate in the upper part of the soil and 
very rapid in the coarse textured substratum. Avail- 
able phosphorus and available potassium are very low. 
Unless they have been limed within the past 5 years, 
these soils are generally acid in the surface layer. 

Wapsie soils are used mainly for cultivated crops. 
The major limitations for crops are droughtiness on 
the nearly level soils and erosion and droughtiness on 
the more sloping soils. These soils are droughty when 
rainfall is average or below average. 

Representative profile of Wapsie loam, 0 to 2 percent 
slopes, in a cultivated field, 75 feet east and 525 feet 
pou of the northwest corner of sec. 20, T. 91 N., R. 
9 W.: 
Ap—0 to 7 inches; very dark gray (10YR 3/1) 

loam; weak fine and very fine granular 
structure; friable; slightly acid; abrupt 
smooth boundary. 

B1—7 to 14 inches; brown (10YR 4/3) loam; 
some dark brown (10YR 3/3) and dark 
grayish brown (10YR 4/2) coatings on 
peds; moderate medium and fine suban- 
gular blocky structure; friable; slightly 
acid; clear smooth boundary. 

B21—14 to 19 inches; dark yellowish brown 
(10YR 4/4) loam; brown (10YR 4/3) 
coatings on peds; moderate medium sub- 
angular structure; friable; medium acid; 
clear smooth boundary, 

B22t—19 to 23 inches; dark yellowish brown 
(10YR 4/4) heavy loam; brown (7.5YR 
4/4) coatings on peds; moderate medium 
and fine subangular blocky structure; 
friable; a few thin discontinuous dark 
brown (7.5YR 8/2) clay films; strongly 
acid; clear smooth boundary. 


IIB8—23 to 29 inches; brown (7.5YR 4/4) grav- 
elly loamy sand; very weak fine suban- 
gular blocky structure parting to single 
grained; very friable; strongly acid; 
clear smooth boundary. 

to 60 inches; yellowish brown (10YR 
5/4 and 10YR 5/6) medium and coarse 
sand with gravel; some brown (7.5YR 
4/4) mixings: loose; single grained; 
strongly acid. 

The solum is 24 to 40 inches thick. It is medium 
acid or strongly acid in the most acid part. Carbonates 
are absent above a depth of 60 inches. Contrasting ma- 
terial is at a depth of 20 to 30 inches. The Al or Ap 
horizon is very dark brown (10YR 2/2) to very dark 
grayish brown (10YR 8/2) or very dark gray (10YR 
3/1). It is 6 to 9 inches thick. The A2 horizon is brown 
(10YR 4/8) or dark grayish brown (10YR 4/2). The 
B2 horizon is typically medium loam but ranges to 
heavy loam, light clay loam, or sandy clay loam. 

Wapsie soils are associated with Saude, Bixby, and 
Hayfield soils. They formed in parent material similar 
to that of Saude and Bixby soils. They have a thinner, 
lighter colored A horizon than Saude soils. Wapsie 
soils have a thicker Al horizon or darker Ap horizon 
than Bixby soils. They are browner in the upper part 
of the B horizon than Hayfield soils. 

777—Wapsie loam, 0 to 2 percent slopes. This nearly 
level soil is on stream benches. Areas are about 20 
acres in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are areas of soils 
that have a sandy loam surface layer. Also included 
are a few areas of soils where the depth to sand and 
gravel is more than 30 inches. These soils are more 
droughty and less productive than this Wapsie soil. 

This soil is suited to row crops, but it is subject to 
droughtiness in most seasons unless rainfall is above 
average or timely. The organic matter content is mod- 
erately low. Capability unit Ms-1. 

777B—Wapsie loam, 2 to 5 percent slopes. This 
gently sloping soil is on stream benches or outwash 
areas on uplands. Areas are about 5 to 10 acres in size 
and are irregular in shape. 

This soil has a profile similar to the one described 
as representative of the series, but the depth to sand 
is about 20 to 24 inches. 

Included with this soil in mapping are a few areas of 
soils that have a sandy loam surface layer. These soils 
are more droughty and less productive than this Wap- 
sie soil. Also included are a few areas of soils where 
the depth to sand and gravel is more than 30 inches. 

This soil is suited to cultivated crops, but it is sub- 
ject to droughtiness in most seasons unless rainfall is 
above normal or timely. This soil is also subject to 
erosion. The organic matter content is moderately low. 
Capability unit IIe-2. 

777C—Wapsie loam, 5 to 9 percent slopes. This 
moderately sloping soil is on stream benches or in out- 
wash areas on uplands. Areas are about 5 to 10 acres 
in size and are irregular in shape. 

This soil has a profile similar to the one described 
as representative of the series, but depth to the coarse 
textured material is generally about 20 to 24 inches, 
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Included with this soil in mapping are a few areas 

of soils that have coarse textured material at a depth 
of less than 20 inches. These soils are more droughty 
and less productive than this Wapsie soil. 
_ This soil is suited to cultivated crops, but it is sub- 
ject to droughtiness and moderate erosion. It is 
droughty in most seasons unless rainfall is above nor- 
mal or very timely. The organic matter content is low. 
Capability unit IITe-8. 


Waukee series 


The Waukee series consists of dark colored, well 
drained soils. These nearly level to gently sloping soils 
are on stream terraces and in outwash areas on up- 
lands. Slopes are 0 to 5 percent. These soils formed in 
32 to 40 inches of loamy alluvial deposits and in the 
underlying coarse textured sediment. The native veg- 
etation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown, friable loam 
about 21 inches thick. The subsoil extends to a depth 
of 47 inches. It is brown, friable loam in the upper 
part; dark yellowish brown, friable loam and sandy 
clay loam in the middle part; and dark yellowish 
brown, and strong brown sandy loam and gravelly 
loamy sand in the lower part. The substratum is yel- 
lowish brown medium and coarse sand. 

Available water capacity is moderate. Permeability 
is moderate in the upper part of the soil and rapid in 
the coarse textured substratum. Available phosphorus 
is low, and available potassium is very low. Unless 
they have been limed within the past 5 years, these 
soils are generally acid in the surface layer. 

Waukee soils are used mainly for cultivated crops. 
The major limitation for crops is erosion on the more 
sloping areas. These soils are somewhat droughty 
when rainfall is below normal and in extended dry 
periods. 

Representative profile of Waukee loam, 0 to 2 per- 
cent slopes, in a cultivated field, 150 feet west and 380 
feet south of northwest corner of NEIZNE1, sec. 27, 
T. 93 N., R. 7 W.: 

Ap—0 to 7 inches; very dark brown (10YR 2/2) 
loam high in silt; cloddy parting to mod- 
erate fine granular structure; friable; 
neutral; abrupt smooth boundary. 

A12—7 to 15 inches; very dark brown (10YR 
2/2) loam high in silt; moderate medium 
subangular blocky structure parting to 
moderate fine granular; friable; neutral; 
clear smooth boundary. 

A3—15 to 21 inches; very dark grayish brown 
(LOYR 3/2) loam; very dark brown 
(10YR 2/2) coatings on peds; moderate 
medium subangular blocky structure 
parting to moderate fine and very fine 
granular; friable; slightly acid; clear 
smooth boundary. 

B1—21 to 26 inches; brown (10YR 4/3) loam; 
moderate medium subangular blocky 
structure; friable; slightly acid; clear 
smooth boundary. 

B21—26 to 33 inches; dark yellowish brown 


subangular blocky structure; friable; 
strongly acid; clear smooth boundary. 
B22—33 to 87 inches; dark yellowish brown 
(10YR 4/4) sandy clay loam; weak me- 
dium subangular blocky structure; fri- 
able; strongly acid; abrupt wavy bound- 


ary. 

IIB381t—37 to 39 inches; dark yellowish brown 
(10YR 4/4) sandy loam; very weak fine 
subangular blocky structure; very fri- 
able; few thin brown (7.5YR 4/4) clay 
bridgings between sand grains; medium 
acid; clear smooth boundary. 

TIB32t—89 to 47 inches; strong brown (7.5YR 

5/6) gravelly loamy sand; very weak 

coarse subangular blocky structure; very 

friable; few thin brown (7.5YR 4/4) 

clay bridgings between sand grains; me- 

dium acid; clear smooth boundary. 

to 60 inches; yellowish brown (10YR 

5/6) medium and coarse sand; single 

grained; loose; 5 to 10 percent gravel; 

medium acid. 

The solum is 35 to 48 inches thick. It is medium acid 
or strongly acid in the most acid part. Carbonates are 
absent above a depth of 60 inches. Contrasting mate- 
rial is at a depth of 32 to 40 inches. The Al or Ap 
horizon is black (10YR 2/1) or very dark brown 
(10YR 2/2). It is typically loam but ranges to silt loam 
that is high in sand. It is 10 to 21 inches thick, The 
B2 horizon is typically medium loam but ranges to 
heavy loam or sandy clay loam. The C horizon is coarse 
loamy sand, gravelly sand, or medium sand. It com- 
monly is 10 to 20 percent gravel, but is as much as 50 
percent in some places. 

Waukee soils are associated with Saude, Lawler, and 
Marshan soils and formed in parent material similar 
to that of those soils. They are browner in the upper 
part of the B horizon than Lawler and Marshan soils 
and are deeper to coarse textured material than Saude 
soils. 

178—Waukee loam, 0 to 2 percent slopes. This 
nearly level soil is on stream benches and in a few out- 
wash areas on uplands. Areas are about 10 acres in 
size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of soils that have a sandy textured surface layer. These 
soils are droughty and less productive than this Wau- 
kee soil. 

This soil is well suited to intensive row crops. It is 
subject to droughtiness when rainfall is below normal. 
It is easily tilled and has little or no runoff. The or- 
ganic matter content is high. Capability unit I-1. 

178B—Waukee loam, 2 to 5 percent slopes. This 
gently sloping soil is on stream benches and in a few 

outwash areas on uplands. Areas are about 5 to 10 

acres in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the dark surface layer 
is about 14 to 18 inches thick. 

Included with this soil in mapping are small areas of 
soils that have sand at a depth of less than 32 inches. 
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These soils are more droughty and less productive than 
this Waukee soil. 

This soil is well suited to row crops if properly 
managed. It is subject to slight erosion if cultivated 
and can be somewhat droughty when rainfall is below 
normal. The organic matter content is high. Capability 
unit IIe-1. 


Winneshiek series 


The Winneshiek series consists of moderately dark 
colored, well drained soils. These nearly level to 
strongly sloping soils are on ridges and side slopes on 
uplands. Slopes are 0 to 14 percent. These soils formed 
in 20 to 30 inches of loamy glacial material and in the 
underlying thin layer of residuum weathered from 
limestone bedrock. The native vegetation was mixed 
prairie grasses and deciduous trees. 

In a representative profile the surface layer is very 
dark brown, friable loam about 7 inches thick. The 
subsurface layer is brown, friable loam about 4 inches 
thick. The subsoil extends to a depth of 24 inches. It 
is brown, friable light clay loam in the upper part; 
dark yellowish brown, firm heavy clay loam in the 
middle part; and yellowish brown, very firm light clay 
in the lower part. Below this is partially weathered, 
shattered limestone with thin rinds of clay residuum 
overlying hard limestone bedrock. 

Available water capacity is low. Permeability is 
moderate in the loamy glacial material and rapid in 
the underlying limestone bedrock. Available phos- 
phorus and available potassium are very low. Unless 
they have been limed within the past 5 years, these 
soils are generally acid in the surface layer. 

The less sloping Winneshiek soils are used mainly 
for cultivated crops. The more sloping areas are used 
for pasture or woodland. The major limitations for 
crops are erosion and droughtiness. Because limestone 
bedrock is at a shallow depth, roots of crops can de- 
velop only to a limited extent. These soils tend to be 
droughty unless rainfall is timely. 

Representative profile of Winneshiek loam, 20 to 30 
inches to limestone, 2 to 5 percent slopes, in a cultivated 
field, 42 feet east and 498 feet south of the northwest 
corner of the NE1,, sec. 28, T. 91 N., R. 10 W.: 

Ap—0 to 7 inches; very dark brown (10YR 2/2) 
loam; weak fine granular structure; fri- 
able; neutral; abrupt smooth boundary. 

A2—7 to 11 inches; brown (10YR 4/3) loam; 
dark grayish brown (10YR 4/2) coat- 
ings on peds; weak fine and very fine 
subangular blocky structure; friable; 
neutral; clear smooth boundary. 

Bi—11 to 15 inches; brown (10YR 4/83) light 
clay loam; a few dark grayish brown 
(10YR 4/2) coatings on peds; moderate 
medium subangular blocky structure; 
friable; slightly acid; clear smooth 
boundary. 

B21t—15 to 18 inches; dark yellowish brown 
(10YR 4/4) heavy clay loam; strong 
fine subangular blocky structure; firm; 
thick discontinuous dark grayish brown 
(10YR 4/2) and brown (10YR 4/3) clay 


films; slightly acid; clear wavy bound- 


ary. 
TIB22t—18 to 24 inches; yellowish brown (10YR 
5/6) light clay; strong coarse prismatic 
structure parting to strong medium sub- 
angular blocky; very firm; thick contin- 
uous very dark gray (10YR 3/1) and 
very dark grayish brown (10YR 3/2) 
clay films; neutral; abrupt wavy bound- 


ary. 
IIR1—24 to 31 inches; limestone, soft, weathered 
along joints and partially fractured; 
flags of limestone with brown (7.5YR 
4/2) clay residuum interbedded; mildly 
alkaline; strong effervescence. 
IIR2—31 inches; hard limestone bedrock. 

The solum is 20 to 30 inches thick. It is typically 
slightly acid or medium acid in the most acid part. 
Carbonates are absent above the limestone bedrock. 
The Al or Ap horizon is very dark gray (10YR 3/1) 
to very dark brown (10YR 2/2) or very dark grayish 
brown (10YR 3/2). The A2 horizon is dark grayish 
brown (10YR 4/2) or brown (10YR 4/3). In eroded 
areas, the A2 horizon may be wholly incorporated into 
the Ap horizon. The IIB horizon is typically silty clay 
or clay. The residuum is as much as 6 inches thick, or 
it may be thin rinds around limestone flags. 

Winneshiek soils are associated with Bassett, Nord- 
ness, and Rockton soils. They formed in parent mate- 
rial similar to that of Rockton soils. They have a thin- 
ner dark A horizon than Rockton soils. They have 
limestone bedrock above a depth of 30 inches, whereas 
Bassett soils have no limestone at this depth. They have 
a thicker solum than Nordness soils. 

714—Winneshiek loam, 20 to 30 inches to limestone, 
0 to 2 percent slopes. This nearly level soil is on high, 
benchlike positions. Areas are 10 to 20 acres in size 
and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but depth to limestone is 
generally about 26 to 30 inches. 

Included with this soil in mapping are areas of soils 
where the depth to the limestone bedrock is less than 
20 inches. These soils are more droughty than this 
Winneshiek soil. 

This soil is suited to row crops, but the root zone is 
limited. It is subject to droughtiness when rainfall is 
average or below average. The organic matter content 
is moderately low. Capability unit ITs—1. 

714B—Winneshiek loam, 20 to 30 inches to lime- 
stone, 2 to 5 percent slopes. This gently sloping soil is 
on ridges and side slopes on uplands and on the high 
part of benchlike positions. Areas are about 10 acres 
in size and are irregular in shape. 

This soil has the profile described as representative 
of the series. 

Included with this soil in mapping are small areas 
of soils where the depth to limestone is 30 to 40 inches. 
Also included are small areas of soils where the lime- 
stone bedrock is near the surface or is exposed. These 
soils hinder farming. 

This soil is suited to row crops, but the root zone is 
limited. It is subject to erosion if cultivated, and it is 
droughty when rainfall is average or below average. 
This soil is not well suited to terraces because of the 
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shallow depth to limestone bedrock. The organic mat- 
ter content is moderately low. Capability unit Ile—2. 
714C—Winneshiek loam, 20 to 30 inches to lime- 
stone, 5 to 9 percent slopes. This moderately sloping 
soil is on convex side slopes on uplands. Areas are 
about 5 to 10 acres in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and depth to limestone is about 20 to 24 inches. 

Included with this soil in mapping are small areas 
of soils where the limestone is near the surface or is 
exposed. These soils are more droughty and the lime- 
stone hinders farming operations. 

This soil is suited to cultivated crops, but the root 
zone is limited because of the shallow depth to bedrock. 
It is subject to erosion if cultivated, and it is droughty 
when rainfall is average or below average. This soil is 
not well suited to terraces because of the shallow 
depth to limestone bedrock. The organic matter con- 
tent is moderately low. Capability unit I1le—4. 

714D—Winneshiek loam, 20 to 30 inches to lime- 
stone, 9 to 14 percent slopes. This strongly sloping soil 
is on convex side slopes on uplands. Areas are about 5 
to 10 acres in size and are irregular in shape. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and depth to limestone is generally about 20 to 
24 inches. 

Included with this soil in mapping are small areas 
of soils where the limestone bedrock is exposed. These 
areas are more droughty than this Winneshiek soil, 
and the limestone hinders farming. 

This soil is poorly suited to cultivated crops. It is 
subject to erosion if cultivated. Because of the shallow 
depth to limestone bedrock, it is droughty when the 
rainfall is average or below average. The organic mat- 
ter content is low. Capability unit IVe-2. 


Planning the use and management of 
the soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the 
soil. It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey soil scientists, conservationists, 
and others keep extensive notes, not only about the 
nature of the soils but also about unique aspects of 
behavior of these soils in the field and at construction 
sites. These notes include observations of erosion, 
drought damage to specific crops, yield estimates, 
flooding, the functioning of septic systems, and other 
factors relating the kinds of soil and their productiv- 
ity, potentials, and limitations under various uses and 
management. In this way field experience incorporated 
with measured data on soil properties and perfor- 
mance is used as a basis for predicting soil behavior. 

Information in this section will be useful in apply- 
ing basic facts about the soils to plans and decisions 
for use and management of soils for crops and pasture, 
woodland, and many nonfarm uses, including building 


sites, highways and other transportation systems, 
sanitary facilities, parks and other recreational de- 
velopments, and wildlife habitat. From the data pre- 
sented, the potential of each soil for specified land uses 
may be determined, soil limitations to these land uses 
may be identified, and costly failures in homes and 
other structures, because of unfavorable soil proper- 
ties, may be avoided. A site can be selected where the 
soil properties are favorable, or practices can be 
planned that will overcome the soil limitations. 

Planners and others using the soil survey can 
evaluate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan- 
ning area, and on the environment. Both of these fac- 
tors are closely related to the nature of the soil. Plans 
can be made to maintain or create a land use pattern 
in harmony with the natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wet- 
ness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, trees 
and shrubs, and most other uses of land are influenced 
by the nature of the soil. 


Crops 


Of the total 465,920 acres in Fayette County, 
250,000 acres was in crops during 1971, 105,000 acres 
was in pasture, and 75,000 acres was other land in 
farms, according to the 1971 State of Iowa Annual 
Farm Census. Corn, soybeans, oats, and legume-grass 
are the principal crops. Most areas of permanent pas- 
ture are in bluegrass. Some areas have been renovated, 
and birdsfoot trefoil has been introduced. Grass- 
legume mixtures such as alfalfa-bromegrass are also 
in pasture. Most areas of permanent bluegrass pasture 
are not used for crops because the slopes are too steep 
for cultivation. Many areas, however, are not used for 
crops because they are wet and need tile drainage. 
Each year many acres are tile drained and converted 
to cropland. The Clyde, Floyd, Marshan, and Otter 
soils are the dominant soils in pasture that need tile 
drainage. 

Many soils are subject to erosion. Erosion control 
practices are needed mainly on Bassett, Cresco, Coggon, 
Downs, Dubuque, Fayette, Kenyon, Lourdes, Olin, Or- 
wood, and Port Byron soils. Controlling erosion and 
providing adequate drainage are difficult on Bassett, 
Cresco, Coggon, Kenyon, Lourdes, and Olin soils be- 
cause the practices conflict to some extent. The perme- 
ability of the loamy superficial material differs greatly 
from the permeability of the glacial till in the subsoil. 
Water moves more rapidly in the loamy material and 
accumulates on top of the till, producing a seasonal 
perched water table and sidehill seepage in wet years. 
A combination of terracing and tiling is most likely 
to be successful on these soils. Gully control structures 
and grassed waterways are used to control gullying in 
watercourses. Downs, Fayette, and Port Byron soils 
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generally have long, uniform slopes and are well suited 
to erosion control] practices. 
Capability grouping 

Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on the 
limitations of the soils, the risk of damage when they 
are used for ordinary field crops or sown pastures, and 
the way they respond to treatment. The classification 
does not apply to horticultural crops, or to rice and 
other crops that have their own special requirements 
for economical production. The soils are classified ac- 
cording to degree and kind of permanent limitations, 
but without consideration of major and generally ex- 
pensive land-forming that would change the slope, 
depth, or other characteristics of the soils, and with- 
out consideration of possible major reclamation 
projects. 

In the capability system, all the soils are grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The nu- 
merals indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have some limitations that reduce 
the choice of plants or require moderate con- 
servation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
‘Management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, 
or wildlife habitat. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation with- 
out major reclamation, and limit their use 
largely to pasture, range, woodland, or wildlife 
habitat. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation without 
major reclamation and that restrict their use 
largely to range, woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plant 
production without major reclamation and re- 
strict their use to recreation, wildlife, water 
supply, or esthetic purposes. (No class VIII 
soils in Fayette County.) 


CAPABILITY SUBCLASSES are soil groups within one 
class. They are designated by adding a small letter, 
e, Ww, 8s, or c, to the class numeral, for example, Ile. 
The letter e shows that the main limitation is risk of 
erosion; w shows that water on or in the soil interferes 
with plant growth or cultivation; s shows that the soil 
is limited mainly because it is shallow, droughty, or 
stony; and c shows that the chief limitation is climate 


that is too cold or too dry. Subclass ¢ is not in Fayette 
County. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. Ca- 
pability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 
IIe-1 or ITTs—1. 

A complete explanation of the capability classifica- 
tion is in Agriculture Handbook No. 210, Land Capa- 
bility Classification (14). 


Management by capability units 


In the following pages, the capability units of 
Fayette County are described and suggestions for the 
use and management of the soils are given. The soil 
series represented in each unit are named, but not all 
soils of a given series are in the unit. 


Capability unit I-1 


This unit consists of nearly level soils of the Cam- 
den, Festina, Richwood, and Waukee series. These soils 
are well drained. They are mainly on stream benches, 
and a few areas of Waukee soils are also on uplands. 

The surface layer and the subsoil are friable and 
medium textured. The subsoil is moderately permeable. 
Camden and Waukee soils are moderately rapidly to 
rapidly permeable in the coarse material in the sub- 
stratum. Available water capacity is moderate to high. 
These soils are well aerated, warm up quickly in the 
spring, and can be worked soon after rains. Unless 
limed within the past 5 years, these soils are acid. 

These soils are well suited to cultivated crops. They 
are not subject to erosion, and drainage is not a con- 
cern. Although these soils are nearly level and receive 
runoff from the adjoining soils upslope, water does 
not pond on the surface. Most of these soils are not 
droughty. Camden and Waukee soils are somewhat 
droughty when rainfall is below normal. 

Corn, soybeans, oats, and hay are the main crops. 
Most areas are used for cultivated crops. Corn is the 
main crop. Soybeans are often substituted for corn in 
a rotation. These soils are also suited to pasture and 
woodland and to other less intensive uses. 


Capability unit I-2 


This unit consists of nearly level soils of the Canoe, 
Lawler (82 to 40 inches to sand and gravel), Oran, 
and Readlyn series. These soils are dark to moderately 
dark and are somewhat poorly drained. They are on 
uplands and stream benches. 

The surface layer is friable and medium textured. 
The subsoil is friable to firm and medium textured. 
Available water capacity is mainly high, but in Law- 
ler soils it is moderate, Permeability is mainly moder- 
ate to moderately slow, but Lawler soils are rapidly 
permeable in the coarse textured material. These soils 
have a seasonal high water table, and farm operations 
can be delayed by excess moisture in some years. Un- 
less limed within the past 5 years, these soils are acid. 
Most of these soils are not droughty, but Lawler soils 
tend to be droughty when rainfall is below normal. 
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These soils are well suited to cultivated crops. Corn, 
soybeans, oats, and hay are grown on these soils. Most 
areas are used for cultivated crops; corn is the major 
crop. Soybeans are often grown instead of corn in a 
rotation. These soils are also suited to pasture and 
woodland and to other less intensive uses. 

Water sometimes collects on the surface for short 
periods. Field operations can be more timely if these 
soils are tiled. Erosion is not a hazard. 

Capability unit L-3 

This unit consists of nearly level soils of the Dor- 
chester, Huntsville, and Spillville series. These soils 
are mainly dark colored, but Dorchester soils are mod- 
erately dark to light colored. They are well drained to 
somewhat poorly drained. These soils are on flood 
plains and in narrow upland valleys. 

The surface layer and subsoil are friable and me- 
dium textured. Available water capacity is high, and 
permeability is moderate. These soils are subject to 
short-duration, high-velocity flooding during spring 
runoff and after heavy rains. They have a moderately 
high but variable water table. 

These soils are well suited to row crops. Because 
these soils are subject to occasional overflow, however, 
about half of the acreage is in permanent pasture. 
These soils are also suited to woodland and wildlife 
habitat and to other less intensive uses. Cropping pat- 
terns and yields vary from year to year because of the 
flooding hazard. 

Erosion and droughtiness are not hazards on these 
soils. The Dorchester and Spillville soils need some 
artificial drainage in places when rainfall is above 
normal. 

Capability unit Te-1 

This unit consists of gently sloping soils on the 
Bassett, Coggon, Cresco, Downs, Fayette, Kenyon, 
Lourdes, Ostrander, Port Byron, Readlyn, and Waukee 
series. These soils are dark to light colored. They are 
mainly moderately well drained to well drained; Read- 
lyn soils are somewhat poorly drained. These soils are 
on uplands, and Waukee soils are also on stream 
benches. 

The surface layer is friable and medium textured. 
The subsoil is mainly friable to firm and medium tex- 
tured. Cresco and Lourdes soils have a very firm, mod- 
erately fine textured subsoil. Available water capacity 
is mainly high, but in Waukee soils it is moderate. 
Permeability ranges mainly from moderate to slow, 
but Waukee soils are rapidly permeable in the sub- 
stratum. The surface layer of Fayette, Downs, and 
Port Byron soils tends to seal during rains, and a 
crust is likely to form as the surface layer dries. Unless 
limed within the past 5 years, these soils are acid. 
Most of these soils are not droughty. Waukee soils are 
somewhat droughty when rainfall is below normal. 

These soils are suited to corn and soybeans. Most 
areas are used for corn, soybeans, small grain, and 
alfalfa. Bassett, Coggon, Downs, Fayette, Kenyon, Os- 
trander, and Port Byron soils typically have long, 
uniform slopes and are well suited to conservation 
practices. 

Controlling erosion and providing adequate artificial 
drainage are difficult on Bassett, Coggon, Cresco, Ken- 


yon, Lourdes, Ostrander, and Readlyn soils because 
erosion control and drainage conflict to some extent. 
Conservation practices tend to slow the movement of 
surface water and allow more water to soak into the 
soil. This increases the need for artificial drainage. A 
combination of practices, such as the use of terraces 
and tile drainage, can be the most successful manage- 
ment. Terrace cuts should be minimal to avoid expos- 
ing the less productive glacial till subsoil in Bassett, 
Coggon, Cresco, Kenyon, Lourdes, Ostrander, and 
Readlyn soils or the sandy substratum in Waukee soils. 


Capability unit Ie-2 


This unit consists of gently sloping soils of the 
Bixby, Olin, Rockton, Saude, Wapsie, and Winneshiek 
series. These soils are dark to light colored and are 
well drained. They are on the uplands or stream 
benches and are moderately deep to deep over bedrock, 
coarse textured material, or glacial till. 

The surface layer and the subsoil are friable and 
moderately coarse textured or medium textured. Avail- 
able water capacity is low to moderate. Permeability 
is mainly moderate to very rapid, but Olin soils are 
moderately slowly permeable in the glacial till subsoil. 
Unless limed within the past 2 to 5 years, these soils 
are acid. 

These soils are used mainly for corn, small grain, 
and alfalfa and they are suited to these crops. These 
soils are also suited to pasture and woodland and to 
other less intensive uses. 

Erosion is a hazard on these soils. They are some- 
what droughty in most years. Unless rainfall is timely, 
yields are often reduced because of the lack of mois- 
ture. The soils are not well suited to terraces because 
of the shallowness to limestone or to sand and gravel. 
Olin soils have sandy texture to a depth of about 2 
feet, thus making it difficult to maintain a terrace 
ridge. Terraces should be shallow to avoid exposing 
bedrock or coarse textured material in the terrace 
channels. The underlying limestone or sand and gravel 
may limit the rooting of some crops. 

Capability unit Te-3 

Donnan loam, 2 to 5 percent slopes, is the only soil 
in this unit. This soil is moderately dark colored and 
moderately well drained to somewhat poorly drained. 
It is on uplands. 

The surface layer is friable and medium textured. 
The subsoil is firm to very firm and moderately fine 
textured to fine textured. Available water capacity is 
high. Because of the high clay content, however, not 
all the moisture reaches the plants. This soil is some- 
times wet because of the moderately high but variable 
water table. Farming is sometimes delayed by excess 
moisture. This soil is subject to erosion. Included in 
this unit are some areas of soils that have a sandy 
loam surface layer and a higher infiltration rate than 
this Donnan soil. These soils are very seepy in wet 
seasons; at other times, they can be droughty. 

This soil is suited to corn, soybeans, small grain, 
and alfalfa. It is also suited to pasture and woodland 
and to other less intensive uses. 

Field operations can be more timely if this soil is 
tiled. Tile placement is important because of the 
clayey, very slowly permeable subsoil. Terraces are not 
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well suited to this soil. Terrace construction may ex- 
pose the less productive, very slowly permeable, clayey 
subsoil, and extra water entering the soil will increase 
wetness. 


Capability unit We—4 


This unit consists of gently sloping soils of the 
Huntsville, Chaseburg, and Terril series. These mod- 
erately well drained to well drained soils are dark to 
moderately dark. They are along upland drainageways 
and alluvial fans. 

The surface layer and subsoil are friable and me- 
dium textured. Available water capacity is high, and 
permeability is moderate. 

These soils are suited to row crops but are generally 
farmed with adjoining soils because areas are small 
and irregular. They are used mainly for corn, soy- 
beans, small grain, and alfalfa. They are also suited to 
pasture and woodland and to other less intensive uses. 

These soils are subject to gully and sheet erosion. 
They are flooded when they receive runoff from the 
higher-lying adjacent soils. Siltation is a hazard dur- 
ing heavy rains if soils upslope are not protected from 
erosion. Gullies form where water concentrates unless 
grass waterways are used to carry runoff from the 
hillsides to the main drainageways. In some places a 
combination of erosion control structures and grassed 
waterways are needed to control gullies. Diversions 
will help to control runoff from adjacent hillsides and 
prevent siltation. Tile drainage is needed in some areas 
of Chaseburg soils. 

Capability unit Hw-1 

This unit consists of nearly level and gently sloping 
soils of the Clyde, Floyd, Huntsville, Marshan, Otter, 
Schley, and Tripoli series. These soils are dark to mod- 
erately dark. They are mainly poorly drained or some- 
what poorly drained, but Huntsville soils are well 
drained. These soils are on uplands and on stream 
benches. Complexes of Clyde and Floyd soils and of 
Otter and Huntsville soils are in narrow upland 
drainageways. 

The surface layer is friable and medium textured 
or moderately fine textured. The subsoil is friable to 
firm and medium textured or moderately fine textured. 
Available water capacity is mainly high, but in Mar- 
shan soils it is moderate. Permeability is mainly 
moderate to moderately slow, but Marshan soils are 
moderately permeable in the upper part and rapidly 
permeable in the coarse substratum. These soils are 
mainly slightly acid to neutral and generally do not 
need lime. Unless limed within the past 5 years, 
Schley soils are acid. 

These soils are well suited to row crops if drained. 
They are used mainly for corn and soybeans but are 
also suited to small grain, hay, pasture, and trees and 
to less intensive uses. Undrained areas are generally 
in permanent pasture. 

The Clyde and Marshan soils are occasionally 
flooded for short periods, but damage is usually slight. 
Sheet erosion generally is not a hazard on these soils, 
but the complexes of Clyde and Floyd soils and of 
Otter and Huntsville soils are subject to gully erosion 
where water concentrates. These soils have a high wa- 
ter table or receive seepage from adjacent steeper soils. 


They dry somewhat slowly in spring and cannot be 
worked soon after rains. The complexes of Clyde and 
eye soils have some stones and boulders on the sur- 
ace. 

Capability unit Tw-2 

This unit consists of nearly level soils of the Donnan 
series, and the nearly level to gently sloping soils of 
the Protivin and Riceville series. These soils are dark 
and moderately dark and are somewhat poorly 
drained. They are on uplands. 

The surface layer is friable and medium textured. 
The subsoil is very firm and moderately fine textured 
to fine textured. Available water capacity is high. Per- 
meability is slow to very slow. Unless limed within 
the past 5 years, these soils are acid. 

These soils are suited to row crops. They are used 
mainly for corn, soybeans, small grain, and alfalfa. 
They are also suited to pasture and woodland and to 
other less intensive uses. 

Artificial drainage improves timeliness of field 
operations on these soils. Tile drainage is not fully 
effective on these soils because of the slow permeabil- 
ity of the subsoil, but it is the most effective method 
of subsurface drainage currently available. The rate 
at which water moves through the loamy surface layer 
differs considerably from the rate at which it moves 
through the underlying glacial till, Water moves more 
rapidly in the loamy material and accumulates at the 
till contact, causing a seasonal perched water table and 
sidehill seeps, especially after heavy rains. 

Capability unit IIw-3 

This unit consists of nearly level soils of the Caneek, 
Coland, and Ossian series. These soils are mainly dark 
and poorly drained, but Caneek soils are moderately 
dark and are poorly drained to somewhat poorly 
drained. These soils are on flood plains. 

The surface layer is friable and medium textured or 
moderately fine textured. The subsoil is friable and 
medium textured. Available water capacity is high. 
Permeability is mainly moderate, but Coland soils are 
moderately slowly permeable. These soils are mainly 
neutral, but Caneek soils are mildly alkaline. 

These soils are suited to row crops. Tile drainage 
and flood protection measures are needed in most 
areas. These soils are subject to short-duration, high- 
velocity flooding in spring and after heavy rains. Tile 
functions well if properly installed with suitable out- 
lets. Areas not drained by tile are generally in 
permanent pasture. Small, isolated areas are left idle 
in wet years or are used for wildlife habitat. These 
soils are wet in spring or after heavy rains because of 
the high water table, and some areas are subject to 
ponding for short periods. These soils puddle after 
heavy rains or if worked when wet. 


Capability unit Iw-4 


Jacwin loam, 2 to 5 percent slopes, is the only soil 
in this unit. This soil is dark and somewhat poorly 
drained. It is on concave foot slopes and high struc- 
tural benches on uplands. 

The surface layer is friable and medium textured. 
The subsoil is friable to very firm and moderately fine 
textured to fine textured. The substratum is very firm, 
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fine textured shale. Available water capacity is mod- 
erate, and permeability is very slow. This soil is gen- 
erally neutral in the surface layer, 

This soil is suited to cultivated crops if properly 
drained. Because permeability is very slow in the 
clayey shale, tile drainage is not fully effective. Drain 
tile must not be placed too deeply in the shale. Because 
it receives water from soils upslope, this soil is seepy. 
Water running into seepy areas must be intercepted 
upslope before it reaches the rooting zone. Many un- 
drained areas are in permanent pasture. This soil is 
also suited to woodland and wildlife habitat and to 
other less intensive uses. 


Capability unit IIs-1 


This unit consists of nearly level soils of the Bixby, 
Rockton, Saude, Wapsie, and Winneshiek series. These 
soils are dark to light colored and are well drained. 
They are on stream benches and on uplands. 

The surface layer is friable and medium textured. 
The subsoil is friable and medium textured. Available 
water capacity is low to moderate. Permeability is 
mainly moderate in the surface layer and subsoil and 
is rapid in the underlying coarse textured material. 
Rockton and Winneshiek soils are underlain by rapidly 
permeable limestone bedrock. Unless limed within the 
past 5 years, these soils are acid. 

These soils are suited to cultivated crops. Droughti- 
ness is a hazard in most years unless rainfall is very 
timely. Tilth is generally good, and these soils are 
easily tilled. They warm up quickly in spring and can 
generally be worked soon after rains. The main crops 
grown are corn, soybeans, small grain, and alfalfa. 
They are also suited to pasture and woodland and to 
other less intensive uses. 

These nearly level soils are not subject to water ero- 
sion, but they are sometimes subject to soil blowing. 
Minimum tillage to help conserve moisture and prevent 
soil blowing is good management for these soils. Yields 
depend on the amount and timeliness of rainfall. 

Capability unit [Is—2 

This unit consists of nearly level Hayfield and Law- 
ler soils that are 24 to 32 inches to sand and gravel. 
These soils are moderately dark or dark and are some- 
what poorly drained. They are moderately deep to sand 
and gravel. They are dominantly on stream benches 
throughout the county. 

The surface layer is friable and medium textured. 
The subsoil is friable and medium textured, Available 
water capacity is moderate. Permeability is moderate 
in the surface layer and subsoil, but is rapid in the 
underlying sand and gravel. Unless limed in the past 
5 years, these soils are acid. 

These soils are suited to cultivated crops. They are 
used mainly for corn, soybeans, small grain, and al- 
falfa, but they are also suited to pasture and woodland 
and to other less intensive uses. They have a fluctuat- 
ing water table that is moderately high in the spring 
but which drops rapidly during the growing season. 
Droughtiness is a hazard, especially when rainfall is 
average or below average. These soils benefit from arti- 
ficial drainage in wet seasons, but placing of tile may 
be aur because of loose, water-bearing sand and 
gravel. 


Capability unit TIs—3 

Hanlon fine sandy loam, 0 to 2 percent slopes, is the 
only soil in this unit. This soil is dark and moderately 
well drained. It is on natural levees along streams. 

The surface layer and the subsoil are friable to very 
friable and moderately coarse textured. The sub- 
stratum is coarse textured. Available water capacity 
is moderate, and permeability is moderately rapid. 
This soil is generally neutral and does not require lime. 

This soil is suited to row crops. It is subject to 
short-duration, high-velocity flooding, especially in 
spring and after heavy rains. It is droughty when 
rainfall is below average or not timely. This soil is 
used mainly for corn, oats, and hay. It is also suited to 
pasture and woodland and to other less intensive uses. 
Soil blowing is a hazard when the surface is unpro- 
tected, and blowing sand sometimes damages newly 
seeded crops. Minimum tillage and leaving crop resi- 
due on the surface help to control soil blowing and to 
conserve moisture. 


Capability unit e-1 


This unit consists of moderately sloping soils of the 
Bassett, Coggon, Cresco, Donnan, Downs, Fayette, 
Kenyon, Lourdes, Olin, Orwood, and Ostrander series. 
These soils are dark to light colored. They are mainly 
moderately well drained to well drained, but Donnan 
soils are somewhat poorly drained to moderately well 
drained. They are on the uplands and are slightly or 
moderately eroded. 

The surface layer is friable and moderately coarse 
textured or medium textured. The subsoil is friable to 
very firm, and moderately coarse textured to find tex- 
tured. Available water capacity is moderate to high. 
Permeability is rapid to very slow. Unless limed within 
the past 5 years, these soils are acid. 

These soils are suited to row crops if they are pro- 
tected from erosion, Corn is the most common crop, 
but soybeans are sometimes grown, instead of corn in 
a rotation. The surface layer of the light colored Cog- 
gon, and Fayette soils tends to seal, and a crust 
is likely to form as the surface layer dries. Olin 
soils are somewhat droughty in some years unless rain- 
fall is timely. Cresco, Donnan, Lourdes, and Olin soils 
have seepy areas, especially after periods of heavy 
rainfall. These soils are used mainly for corn, soybeans, 
small grain, and alfalfa. They are also suited to pas- 
ture and woodland and to other less intensive uses. 

Contouring, stripcropping, or terracing on these 
soils helps to control erosion in cultivated fields. Mini- 
mum tillage is also beneficial. Downs, Fayette, Kenyon, 
and Orwood soils typically have long, uniform slopes 
and are well suited to terraces. Terrace cuts should be 
minimal to avoid exposing the less productive glacial 
till subsoil in the Bassett, Coggon, Cresco, Kenyon, and 
Lourdes soils. Terraces are not well suited to Donnan 
soils because terrace construction can expose the less 
productive, very slowly permeable, clayey subsoil and 
because extra water enters the soil, increasing wet- 
ness. Grassed waterways are needed to prevent the 
formation of gullies where water concentrates. Return- 
ing all crop residue to the soil helps to maintain good 
tilth, especially on the light colored soils. 
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Capability unit [Te-2 


This unit consists of strongly sloping soils of the 
Bassett, Downs, Exette, Fayette, and Orwood series. 
These soils are moderately dark colored to light col- 
ored and are moderately well drained to well drained. 
They are on uplands. 

The surface layer is friable and medium textured. 
The subsoil is friable to firm and medium textured. 
Available water capacity is high. Permeability is 
mostly moderate, but in Bassett soils it is moderately 
slow. Unless limed within the past 5 years, these soils 
are acid. 

These soils are suited to cultivated crops if erosion 
is controlled. They are used for corn, soybeans, small 
grain, and alfalfa. These soils are also suited to pas- 
ture and woodland and to other less intensive uses. 

Management practices such as contouring, terrac- 
ing, stripcropping, and minimum tillage are suited to 
these soils (fig. 18). Terrace cuts should be minimal 
to avoid exposing the less productive glacial till subsoil 
in Bassett soils. Grassed waterways prevent gullies 
from forming where water concentrates. All crop resi- 
dues should be returned to the soil to help maintain 
tilth and organic matter content. 


Capability unit TTe-3 


This unit consists of gently sloping to moderately 
sloping soils of the Dickinson, Flagler, Lamont, Saude, 
and Wapsie series. These soils are light colored to dark 
colored and are well drained to somewhat excessively 
drained. They are on uplands and on stream benches. 

The surface layer and subsoil are friable to very 
friable and medium textured or moderately coarse tex- 
tured. The substratum is mainly coarse textured, 
except for Dickinson till substratum soils. Available 
water capacity is low to moderate. Permeability is 
mainly moderate to very rapid. Dickinson till sub- 
stratum soils are moderately slowly permeable in the 
till. The organic matter content is moderate to very 
low. Unless limed in the last 2 to 4 years, these soils 
are acid. 

These soils are suited to corn, soybeans, oats, and 
hay. They are used mainly for these crops. These soils 
are also suited to pasture and woodland and to other 
less intensive uses. The slope and droughtiness of these 
soils limit their use. Blowing sand sometimes damages 
recently seeded crops. 

Contour minimum tillage or contour stripcropping 
helps to control erosion and conserve moisture on the 


Figure 13.—Established stand of crown vetch on seeded-backslope, tile-inlet terraces on a strongly sloping Fayette soil. 
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gently sloping to moderately sloping sandy soils. Ter- 
races are difficult to construct and maintain in the 
sandy areas, 

Capability unit WTe—4 

This unit consists of moderately sloping soils of the 
Dubuque, Rockton, and Winneshiek series that are 
underlain by limestone bedrock and gently sloping 
soils of the Backbone series. These soils are dark to 
light colored. They are mainly well drained, but Back- 
bone soils are somewhat excessively drained. 

The surface layer is friable and medium textured or 
moderately coarse textured. The subsoil is friable and 
moderately coarse to moderately fine textured. Lime- 
stone bedrock is at a depth of 20 to 40 inches in 
Backbone soils. Available water capacity is low to very 
low. Permeability is moderate to very rapid. Unless 
limed in the past 5 years, these soils are acid. 

These soils are suited to cultivated crops. Because of 
the shallow depth to limestone bedrock, however, they 
are subject to erosion and droughtiness. They are used 
mainly for corn, oats, and alfalfa. These soils are also 
suited to pasture and woodland and to other less inten- 
sive uses. They are easily tilled, warm up quickly in 
the spring, and can be worked soon after rains. Most 
areas are poorly suited to terraces because of the shal- 
low depth to bedrock. 


Capability unit Mle—5 


Jacwin loam, 5 to 9 percent slopes, is the only soil 
in this unit. This soil is dark and somewhat poorly 
drained. It is on high, upland structural benches. 

The surface layer is friable and medium textured. 
The subsoil is friable to very firm and moderately fine 
textured or fine textured. Available water capacity is 
moderate. Permeability is moderate in the loamy ma- 
terial and very slow in the clayey substratum. This 
soil is wet in some seasons because of the moderately 
high but variable water table, and farm operations 
are delayed by the excess moisture. Not all of the 
moisture is available to plants because of the high clay 
content. This soil is generally neutral or slightly acid 
and seldom requires lime. 

_ This soil is suited to cultivated crops, but it is sub- 
ject to erosion and is seasonally wet because of a 
perched water table. It is occasionally used for corn, 
oats, and alfalfa. It is also suited to pasture and wood- 
land and to other less intensive uses. 

Field operations on this soil are more timely if it is 
tiled. Tile placement is important because of the 
clayey, very slowly permeable substratum. Terraces 
are not well suited because terrace construction can 
expose the less productive, very slowly permeable 
clayey shale and because extra water enters the soil, 
increasing wetness. 


Capability unit IIIw-1 

Palms muck, 1 to 4 percent slopes, is the only soil 
in this unit. It is a nearly level to gently sloping or- 
ganic soil. It is dark and very poorly drained. It is on 
uplands and occasionally on stream benches. 

The surface layer is spongy and consists mainly of 
organic matter. It is 18 to 50 inches thick. Beneath 
the organic layer is very friable to friable, coarse tex- 
tured to medium textured material. Available water 


capacity is very high. Permeability is moderately 
rapid in the organic layer and moderate in the under- 
lying mineral material. 

This soil is suited to row crops if it is well managed 
and artificially drained. It is suited to oats, but oats 
are subject to lodging. The use of early-maturing va- 
rieties of crops helps to alleviate the hazard of frost, 
which is more severe on this soil than on adjoining 
soils, The high water table and sidehill seepage make 
this soil wet. Undrained areas have a water table at 
or near the surface. Because the surface is irregular, 
water stands in places. When this soil is artificially 
drained, the organic material settles. 

If tile is placed in the organic material, shrinkage 
will alter the tile alignment, causing it to function im- 
properly. Tile drains function better if placed in the 
underlying mineral material. In some areas, outlets are 
difficult to obtain. Drained areas are used mainly for 
corn or soybeans. If undrained, they are poorly suited 
to pasture and are generally left idle. The spongy ma- 
pion will not withstand the traffic of grazing live- 
stock. 

Areas of muck in Fayette County are generally not 
very large, but some are large enough to be used for 
specialty vegetable crops, such as potatoes or onions. 

Capability unit DIw-2 

Calamine silty clay loam, 1 to 3 percent slopes, is the 
only soil in this unit. This soil is dark and poorly 
drained. It is on foot slopes on high structural benches 
below limestone outcrops. 

The surface layer is friable and moderately fine tex- 
tured. The subsoil is friable to very firm and moder- 
ately fine textured or fine textured. The substratum is 
very firm, fine textured shale. Available water capacity 
is moderate. Permeability in the subsoil is very slow. 

This soil is poorly suited to cultivated crops. The 
high water table and sidehill seepage makes this soil 
wet. Many areas receive water from springs. Artificial 
drainage is needed but is difficult because the water 
feeding these areas must be intercepted upslope be- 
fore it reaches the rooting zone. This soil is suited to 
pasture and wildlife habitat, and to other less inten- 
sive uses. 


Capability unit [Is—1l 


Flagler sandy loam, 0 to 2 percent slopes, is the only 
soil in this unit. This soil is dark and somewhat exces- 
sively drained. It is on uplands or stream benches. 

The surface layer and subsoil are friable and coarse 
textured or moderately coarse textured. The sub- 
stratum is coarse textured. Available water capacity is 
low. Permeability is moderately rapid to very rapid. 
Unless limed in the last 2 to 5 years, this soil is acid. 

This soil is suited to row crops, but yields depend on 
the amount and timeliness of rainfall. It is used mainly 
for corn or soybeans, oats, and alfalfa. It is also suited 
to pasture and woodland and to other less intensive 
uses. Droughtiness limits the use of this soil for crops, 
and soil blowing is a hazard when the surface is unpro- 
tected. Blowing sand sometimes damages newly seeded 
crops. On the nearly level areas of this sandy soil, 
minimum tillage and leaving crop residue on the sur- 
face help to control soil blowing and to conserve 
moisture. 


82 SOIL SURVEY 


Capability unit [Ve-1 


This unit consists of moderately steep, moderately 
eroded soils of the Bassett, Downs, Exette, and Or- 
wood series; moderately steep, slightly eroded and 
moderately eroded soils of the Fayette series; and 
strongly sloping, severely eroded soils of the Fayette 
series. These soils are moderately dark to light colored 
and moderately well drained to well drained. They are 
on uplands. 

The surface layer is friable and medium textured. 
The subsoil is friable to firm and medium textured or 
moderately fine textured. Available water capacity is 
high. Permeability is mainly moderate, but Bassett 
soils are moderately to moderately slowly permeable. 
vues limed within the past 5 years, these soils are 
acid. 

These soils are better suited to hay and pasture than 
to cultivated crops. Corn is generally grown only in 
rotation to reestablish the grass and legumes to hay 
and pasture. Soybeans are generally not substituted for 
corn in the rotation because they are more susceptible 
to erosion than corn. Cultivated areas should be tilled 
on the contour to prevent excess soil loss. The hazard 
of erosion is serious because runoff is rapid and the 
soils are highly erodible. The surface layer tends to 
seal during rains, and a crust forms when the soil 
dries, particularly on Fayette and Exette soils. Crop 
residue should be left on the surface. Gullies and drain- 
ageways need to be shaped and reseeded in places. 
Areas that are difficult to farm provide good habitat 
for wildlife or are suitable for growing trees. 


Capability unit [Ve-2 


This unit consists of strongly sloping soils of the 
Backbone and Dickinson series and strongly sloping, 
moderately deep soils of the Dubuque and Winneshiek 
series. These soils are light colored to dark colored and 
well drained to somewhat excessively drained. These 
soils are mainly on uplands, and Dickinson soils are 
also on stream benches. 

The surface layer is very friable to friable and mod- 
erately coarse textured or medium textured. The sub- 
soil is very friable to friable and coarse textured to 
moderately fine textured. Dickinson soils have a coarse 
textured substratum. Backbone, Dubuque, and Winne- 
shiek soils have limestone bedrock at a depth of about 
2 to 8 feet. Available water capacity is low. Perme- 
ability is moderate to very rapid. Unless limed in the 
last 2 to 5 years, these soils are acid. 

The soils of this unit are better suited to hay or 
pasture than to cultivated crops because these soils are 
subject to erosion and are droughty. These soils are 
used mainly for hay and pasture. Corn and oats are 
generally grown only in rotation to reestablish pasture. 
Yields vary, depending on the amount and timeliness 
of rainfall. Establishing new seeding can be difficult 
on the sandy soils. Crop residue left on the surface 
will help to prevent soil blowing and water erosion 
and help to conserve moisture. Terraces are not well 
suited to the sandy soils because they are difficult to 
construct and maintain. Terraces are generally not 
constructed on the Backbone, Dubuque, and Winne- 
shiek soils because of the shallow depth to limestone 
bedrock. Contouring, stripcropping, and minimum 
tillage will reduce soil losses. Areas that are difficult 


to farm provide good habitat for wildlife or are suit- 
able for trees. 
Capability unit IVe-3 

Jacwin loam, 9 to 14 percent slopes, is the only soil 
in this unit. This soil is dark and somewhat poorly 
drained. It is on high, upland structural benches. 

The surface layer is friable and medium textured. 
The subsoil is friable to very firm and moderately fine 
textured or fine textured. The substratum is clayey 
shale. Available water capacity is moderate. Perme- 
ability is moderate in the loamy material and very 
slow in the clayey substratum. This soil is wet because 
of the moderately high but variable water table. Farm 
operations are delayed to some extent by the excess 
moisture. Because of the high clay content, not all the 
moisture is available to plants. This soil is generally 
neutral or slightly acid and seldom requires lime. 

This soil is better suited to hay or pasture than to 
cultivated crops because it is subject to erosion and is 
seasonally wet. Terraces are not well suited because 
their construction can expose the less productive, very 
slowly permeable, clayey shale and they allow extra 
water to enter the soil, increasing wetness. 

This soil is used mainly for hay and pasture. Corn 
and oats are generally grown only in rotation to re- 
establish pasture. Areas that are difficult to farm 
provide good habitat for wildlife or are suitable for 
rees. 


Capability unit [Vs-1 


This unit consists of nearly level to moderately slop- 
ing soils of the Burkhardt and Sparta series, gently 
sloping to strongly sloping soils of the Marlean series, 
gently sloping to moderately sloping soils of the 
Chelsea series, and gently sloping soils of the Nordness 
series. These soils are dark to light colored and are 
somewhat excessively drained and excessively drained. 
These soils are mainly on uplands, and Burkhardt, 
Sparta, and Chelsea soils are also on stream benches. 

The surface layer and subsoil are friable to very 
friable and coarse textured to medium textured. These 
soils have a coarse textured substratum, but Nordness 
and Marlean soils have limestone at a depth of less 
than 15 inches, Available water capacity is very low 
to low. Permeability is very rapid in Burkhardt, Chel- 
sea, and Sparta soils and is moderate to rapid in 
Nordness and Marlean soils. Unless limed in the last 
2 to 8 years, these soils are mainly acid; however, 
Herae and Marlean soils generally do not require 
ime. 

These soils are used for corn, oats, soybeans, hay, 
pasture, and woodland. They are better suited to per- 
manent pasture, hay, woodland, or wildlife habitat 
than to most other uses. Droughtiness is the principal 
limitation on these soils, but erosion is also a hazard. 
Yields depend on the timeliness of rainfall during the 
growing season. Blowing sand may damage new 
seedlings on these soils and on adjacent soils. 

These soils warm up quickly in spring and can be 
worked very soon after rains. They absorb moisture 
readily but lose much of it through deep percolation. 
Sloping areas are subject to sheet erosion. On the 
nearly level soils where water erosion is not a hazard, 
minimum tillage and leaving crop residue on the sur- 
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face help to control soil blowing and to conserve 
moisture. 
Capability unit Vw-1 

This unit consists of nearly level, channeled Coland 
and Dorchester soils and Loamy alluvial land. These 
soils are well drained to very poorly drained. They are 
on nearly level bottom lands and are commonly cut up 
by stream channels and oxbows. 

The surface layer is dark to light colored and is 
coarse textured to moderately fine textured. Available 
water capacity and permeability are variable. Reac- 
tion is slightly acid to mildly alkaline. 

These soils are frequently flooded. Flooding is the 
main hazard. Water is ponded in many places during 
part of the year, and the water table is high. Without 
major reclamation, the soils in this unit are better 
suited to pasture, woodland, or wildlife habitat than 
to most other uses. If cultivated crops are grown, land 
leveling, flood control, and surface drainage are needed 
in many places. Most of these soils are in permanent 
pasture or woodland, but a few areas are cultivated 
with areas of adjacent soils. If protected from flooding, 
these soils are suited to row crops; if not protected, 
they are poorly suited to cultivated crops. 

Capability unit Vie-1 

This unit consists of moderately steep, slightly 
eroded and moderately eroded soils of the Dubuque 
series; steep, moderately eroded and severely eroded 
soils of the Exette series; and steep, slightly eroded 
to severely eroded soils of the Fayette series. These 
soils are light colored and well drained. They are on 
uplands. 

The surface layer is friable and medium textured. 
The subsoil is friable and medium textured or moder- 
ately fine textured. Available water capacity is mainly 
high, but it is low in Dubuque soils. Permeability is 
mainly moderate, but it is moderate to very rapid in 
Dubuque soils. Unless limed within the past 5 years, 
these soils are acid. 

These soils are poorly suited to cultivated crops. 
They are better suited to permanent pasture or to 
woodland. Row crops are generally grown only in a 
rotation to reestablish hay and pasture. These soils are 
easily eroded by runoff if the surface is bare or if 
vegetation is sparse. Gullies have formed in some 
places. Tilth is poor in the eroded areas, and the sur- 
face tends to seal during heavy rains. Waterways and 
gullies can be shaped and seeded. Diversion terraces 
help to protect the soils downslope from runoff and 
siltation. These areas should be plowed only when 
meadows need reseeding. 

Capability unit VIs-1 

This unit consists of moderately sloping to strongly 
sloping soils of the Nordness series, strongly sloping to 
moderately steep soils of the Burkhardt and Goss 
series, strongly sloping soils of the Sparta series, and 
the gently sloping complex of Dorchester and Volney 
soils. These soils are light colored to dark colored and 
moderately well drained to excessively drained. They 
are mainly on uplands. The Dorchester and Volney 
soils are on alluvial fans and lower parts of upland 
waterways. 


The surface layer is friable or very friable and 
coarse textured to medium textured. The subsoil is 
mainly very friable and coarse textured but Dorchester 
soils have a friable and medium textured subsoil. Lime- 
stone is at a depth of less than 15 inches in Nordness 
soils, and limestone outcrops are in many places. 
Sparta soils are sandy, and Volney soils have limestone 
fragments throughout the profile. Goss soils are domi- 
nantly chert fragments at a depth of less than 15 
inches. Available water capacity is mainly low to very 
low; it is high in Dorchester soils. Permeability is mod- 
erate to rapid in Nordness, Goss, Dorchester, and 
Volney soils and very rapid in Sparta soils. Unless 
limed within the last 2 or 3 years, Dorchester and 
Volney soils are moderately alkaline, Nordness and 
core soils are generally neutral, and Sparta soils are 
acid. 

Because they are droughty and susceptible to ero- 
sion, these soils are poorly suited to cultivated crops. 
Dorchester and Volney soils are subject to runoff from 
adjoining steep uplands, These soils absorb moisture 
readily but lose much of it through deep percolation. 
They are better suited to pasture, woodland, or wild- 
life habitat. Small areas that are left idle provide good 
wildlife habitat. Trees that are suited to these soils 
grow reasonably well in places. Areas should be pro- 
tected from grazing. Establishing new seedings for 
pasture may be difficult on Sparta soils because of the 
sandy surface layer. Leaving crop residue on the sur- 
face helps to control erosion, protect seedlings from 
blowing sand, and conserve moisture. Controlled graz- 
ing helps to maintain good pasture. 


Capability unit VIle-1 


This unit consists of very steep, severely eroded soils 
of the Fayette series; moderately steep and steep, 
severely eroded and slightly eroded soils of the Du- 
buque series; steep, severely eroded soils of the Exette 
series; and steep and very steep in complexes of 
Fayette-Dubuque-Jacwin soils. These soils are mainly 
light colored and well drained, but Jacwin soils are 
dark colored and somewhat poorly drained. These soils 
are on uplands. 

The surface layer and subsoil are mainly friable 
and medium textured, but Jacwin soils have a firm 
to very firm and moderately fine textured or fine tex- 
tured subsoil. Available water capacity is high in the 
Fayette soils, moderate in the Jacwin soils, and low in 
the Dubuque soils. Permeability is moderate in the 
Fayette soils, moderate to very rapid in the Dubuque 
soils, and moderate to very slow in the Jacwin soils. 
Unless limed within the last 5 years, Fayette and 
Dubuque soils are acid. Jacwin soils are generally 
neutral in reaction. 

These soils are not suited to cultivated crops and 
are only poorly suited to pasture. Although some open 
areas are of limited use for pasture early in summer, 
the carrying capacity is low and grazing needs to be 
carefully controlled to insure a permanent plant cover. 
Renovating pasture is difficult because of the steep 
slopes. These soils provide excellent wildlife habitat. 


Capability unit VIIw-1 


Only Marsh is in this unit. It consists of areas that 
are covered by water most of the time. These areas 
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Figure 14.—Typical area of Rock outcrop-Nordness complex. 


are not suited to most farming uses. They are suited 
to wildlife habitat and recreational areas. Waterfowl, 
muskrats, and upland game animals find food and nest- 
ing places in Marsh areas and around its edges. These 
areas can be improved as habitat by providing controls 
to maintain a more constant water level. 


Capability unit VIIs—1 


This unit consists of moderately steep to steep soils 
of the Chelsea and Nordness series. Sandy escarpments 
and the Rock outcrop-Nordness complex are also in- 
cluded. These soils are light colored and somewhat 
excessively drained to excessively drained. 

Chelsea soils have a very friable, coarse textured 
surface layer and subsoil. Nordness soils have a thin, 
medium textured surface layer and are underlain by 
limestone bedrock at a depth of less than 18 inches. 
Sandy escarpments vary from medium textured to 
coarse textured. Rock outcrop-Nordness complex has a 
small amount of medium textured soil material in the 
surface layer. The soil material is between the frag- 
ments of limestone and in the fractures in the lime- 
stone. Available water capacity is very low (fig. 14). 
Permeability is very rapid in Chelsea soils and in 
Sandy escarpments and moderate to very rapid in 
enone soils and in the Rock outcrop-Nordness com- 
plex. 

_ The farming uses of these soils are extremely 
limited. Most areas are presently in woodland or per- 
manent pasture. Renovating pasture is difficult because 
slopes are usually too steep to use regular farm 
machinery. The carrying capacity of pasture is low, 
and grazing needs to be controlled to prevent erosion. 
Some limestone quarries are in the areas of Rock 
outcrop-Nordness complex. A few sand pits are in areas 
of the Chelsea soils. Rock outcrop-Nordness complex 
has scenic value. 


Predicted yields per acre 
The average yields per acre that can be expected of 


the principal crops under a high level of management 
are shown in table 2. In any given year, yields may 


be higher or lower than those indicated in table 2 be- 
cause of seasonal variations in rainfall and other 
climatic factors. Absence of a yield estimate indicates 
that the crop is not suited to or not commonly grown 
on the soil or that irrigation of a given crop is not 
commonly practiced on the soil. 

The predicted yields are based mainly on the expe- 
rience and records of farmers, conservationists, and 
extension agents. Results of field trials and demon- 
strations and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
by many farmers in the county are assumed in pre- 
dicting the yields. Hay and pasture yields are predicted 
for varieties of grasses and legumes suited to the soil. 
A few farmers may be using more advanced practices 
and obtaining higher average yields than those shown 
in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends upon the kind of 
soil and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; using appropriate tillage prac- 
tices, including time of tillage and seedbed preparation 
and tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos- 
phorus, potassium, and trace elements for each crop; 
effective use of crop residue, barnyard manure, and 
green-manure crops; harvesting crops with the small- 
est possible loss; and timeliness of all fieldwork. 

The predicted yields reflect the relative productive 
capacity of the soils for each of the principal crops. 
Yields are likely to increase in the future as new pro- 
duction technology is developed. The relative produc- 
tivity of a given soil compared to other soils, however, 
is not likely to change. 


Woodland 
Trees formerly covered nearly all of the northeast- 
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TABLE 2.—Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in 1975, Absence of a yield figure indicates the crop is seldom grown 
or is not suited] 


Map symbol and soil name Corn Soybeans Oats le oe hay aN ae paeeeee 
Bu Bu Bu Ton AUM! AUM! 

27B: 

Tervil 22823 ole es cess elses 118 45 94 5.0 8.3 4.2 
41,41B: 

Sparta: qsics loss bees tee ees 63 24 aq 2.5 43 2.0 
41C: 

Sparta. s2estsis oie eons sso os se 61 23 45 2.5 4.3 2.0 
41D: 

Sparta . S255 nee ecsee sete esse ee 56 21 42 2.8 3.8 18 
63C: 

Chelsea:c222 2253 oe 52 20 39 18 8.0 1.8 
63E: 

Chelsea, 22-020 ce eee es ga eb i ee Se 1.0 1.6 1.0 
83B: 

Kenyon. 222-20 eee oo coe oe 113 43 90 4.7 78 4,2 
83C: 

Kenyon: i 82sc nos seacse seo 108 41 86 4.5 7.5 4.0 
83C2: 

Kenyon ..-.-.-----------~------------ 105 40 84 4.4 7.3 3.8 
84: 

Clyde {2222 este ces ite tee) 102 39 82 4.0 6.6 4.0 
98: 

Huntsville: 22cesce ecto a 130 45 93 5.5 19 4.2 
98B: 

Huntsville - -----.---_---------_----.. 130 45 91 5.5 79 4.2 
109B: 

Backbone «222252205222. s Ses escul ke 65 95 45 2.2 3.6 1.6 
logc: 

Backbone —.-...-.---~---------.~~----~ 50 19 35 2.2 3.6 1.6 
109D: 

Backbone tovscccn kth ee st ee ee ee BAN ee out Me BLAS ett el 2.0 3.3 1.6 
11OB: 

Lamont: =o 69 26 52 2.5 41 2.3 
Hoc: 

Gamiont, - 6.222 es-cesSes ene ta eee 55 21 41 18 3.0 1.8 
115: 

Sandy esearpments ---.-.-...-.-.-----|_____________|__--___--- 1.0 1.6 1.0 
135: 

Colands 22scce0-s002 i eee 104 40 83 4.2 7.0 4.1 
C135: 

Coland. 42 ate6o te tae tn | ah ee pi AS | eh | a De ee ae 3.0 
1428: 

Chaséburg: soso 3.o- ot 104 40 82 4.3 7.0 41 
IS]: 

Marshan 220 et 91 85 73 3.8 6.4 4.2 
152: 

Marshan..2--6 220-3 oh 101 38 81 4.0 6.6 3.5 
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TABLE 2.—Yields per acre of crops and. pasture—Continued 


. Grass- Bromegrass-| Kentuck 
Map symbol and soil name Soybeans legume hay alfalfa Bie oPae 
Bu Bu Ton AUM? AUM! 

158: 

Dorchester ...----------------------— 104 4,4 7.3 4.0 
C158: 

Dorchester: s2sveesseeee sen tS ee el et 8.0 
162B; 

Downs ..22eest oes tes see oe ee ete 119 5.0 8.3 4.1 
162C: 

Downs 4st sae bek Sa ee 114 48 8.1 4.0 
162C2: 

Downs:2222cclesssisnsece te hose bose 111 4.7 18 3.8 
(62D: 

Downs: 2-s2ecsessacusecdeesoceseusse eS 105 4.4 1.3 8.8 
162D2 

Downs.2sees5-505 6 ae ee 102 43 TL 3.6 
162E2: 

Downs 2-358 oo ae So ee es 87 3.7 6.1 3.5 
(63B: 

Fayette. 632 St st en 118 47 718 4.0 
163C: 

Payette: <2. ss enc 108 45 7.5 3.8 
163C2: 

Fayette: 22220325 So eee soe 105 44 78 3.7 
163D: 

Payette - 22+ os neasncetne sent tee 99 4.2 7.0 3.6 
163D2: 

Payette: soi 25 5. oo 96 4.0 6.6 3.6 
163D3: 

Payette: fun a I 90 3.8 6.8 3.5 
163E: 

Hayette! ss. 2 foe 8 i ot A 84 3.5 5.8 3.8 
163E2: 

Fayette: 2ss2o2 ot eee ea 81 3.4 5.6 8.2 
163E3: 

Fayette sncscscts 2s hoe ee os a |e ee oe 3.2 5.38 3.0 
[63F: 

a Vette nat tan set es eins Bo Se Sa te ce he 3.4 5.6 3.1 
163F2: 

Hayette: sco 2 oe et ee 8.2 5.8 2.9 
163F3: 

Pia YOUte tna ee ee hed ty tn tale ood 3.0 5.0 2.5 
1636; 

Payette: 2225200 ce Se a ls Sak ee ats thea es ee te 3.0 
171B 

Bassett: 22- sos see 107 4.5 7.5 4.0 
t7iC: 

Bassett: psa. Jo ee 102 4.3 7.0 4.0 
171C2: 

Bassett 205 52th ete es eo 99 4.0 6.6 3.5 
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TABLE 2,—-Yields per acre of crops and pasture—Continued 


Map symbol and soil name Corn Soybeans Oats le pee tae sa aad a peeaee 
Bu Bu Bu Ton AUM? AUM! 

171D2: 

Bassett. 20a os oe 90 84 72 3.8 6.3 3.2 
I71E2: 

Bassett .i2 2222 so5 secs nne ea 15 28 60 3.1 5.5 3.0 
175B: 

Dickinson ~--_---.-----------_._______ 81 31 60 8.0 5.0 2.7 
(75C: 

Dickinson ~-_--_-----_.--.-_-________ 76 29 57 2.8 4.6 2.5 
175D; 

Dickinson ~-__-_---_-_--__-_-_______ 67 25 50 2.3 4.0 2.0 
177: 

Naudep2545 2 23- no lass oe 78 30 62 3.3 5.5 8.0 
1778: 

Satide: ase u- ote ok a 16 29 61 3.2 5.3 3.0 
177: 

Salidés oss eo ee 71 27 57 3.0 5.0 2.8 
178: 

Waukee 2c aces ee 98 387 18 41 6.8 4.0 
1788: 

Waukee 2222-222 cecn cinco 96 36 19 4.0 6.6 4.0 
183C; 

Dubuque. ose ot 65 25 52 2.7 4.5 2.3 
183D2: 

Dubuque: ooss22 ese 56 21 45 2.3 3.8 18 
I83E: 

Dubuque:.cososee ean eee ee a 40 21 3.4 14 
183E2: 

Dubuque: 2-5 esos dn | ne ee 38 19 3.1 14 
183F: 

Dubuque: 22232 ea er oe hs a | el oe et 18 3.0 1.2 
193: 

Camden —_.-~-----___----_-_---- 110 38 80 46 16 3.9 
198B: 

Floyd! (2.2202 ewe ee oo 8! 106 40 85 4.5 1.5 41 
213: 

Rockton, wisi a2 seen scent es 100 88 80 4,2 7.0 3.7 
213B: 

Roekton’ 2222-2222 sscscosst2 SS 96 86 vil 4.0 6.6 3.5 
214: 

Rockton’ ~ 225223 a 78 80 62 3.2 5.8 3.0 
214B: 

Rockton. 2-2-2242 os obs hoe 16 29 60 8.0 5.0 2.9 
214C: 

Rockton: x25 522 oss0) oe We 71 27 57 28 4.6 2.7 
215E: 

Goss © scat oe es | ooo se pace sccsuss! 20 1.2 2.0 1.3 
221: 


Palms --_------------_--_____________ 19 30 61 3.1 5.1 3.0 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Map symbol and soil name Corn Soybeans Oats 1 Mecca sn Sled aud 
Bu Bu Bu Ton AUM! AUM? 

225: 

Lawler 2-322 2o  e eancees 85 $2 68 3.6 6.0 3.7 
228: 

Lawler’ 222225. 5222 oe 100 38 80 4,2 7.0 4.0 
265: 

Bixby ~..---~------------------~------ 70 26 65 8.5 4.0 8.0 
265B 

Bixby 2.20 2eS6esee2- sp soe scec sie se 65 24 60 8.0 4.0 3.0 
284: 

Flagler .----------------------------- 63 24 47 2.6 3.8 2.3 
284B: 

Flagler ---------------~-_------------ 61 23 46 2.5 3.6 21 
284C: 

Flagler ------~---~------------------- 56 21 42 2.1 3.8 1.7 
285: 

Burkhardt ~_._____--_---------------- 43 16 86 16 28 1.6 
285B: 

Burkhardt —.-------------.----------- 41 16 34 1.5 2.6 1.5 
285C2: 

Burkhardt —~--__-.----------------~~-- 84 18 28 1.2 2.2 1.5 
285E2: 

Burkhardt ~.____-_-_-_------_-----~-]_--- +--+ --_- |------------- 0.5 12 1.0 
3028 

Cog fon 22.5022 es eee! 101 38 80 48 71 8.8 
302C: 

Coggon: s2sdeo-evio ee oe eee 96 36 17 4.0 6.6 8.6 
315: 

Loamy alluvial land -------------~----|----.--------|-------------|-------------|-------------|------------7] 2.5 
354: 

Marsh ~----.._--_________-_-_-_----_|L_-_ eee |_L____]-------------|- ------------ |---------- == | ---------- 
391B: 

Clyde-Floyd ~---------~--------------— 108 39 83 4.2 7.0 4.0 
394B: 

Ostrander ~--------------------~----—- 105 40 84 4.5 1.3 3.9 
394C: 

Ostrander —------------------_-_-_-.-- 95 38 79 4.3 6.9 8.8 
394C2: 

Ostrander —.-___.-_---_-____---------- 90 85 74 4.0 6.6 3.6 
398: 

Tyipoli: 2.220 2 eee ee es 111 42 89 4.5 7.5 4,1 
399: 

Readlyn. .ss22---+--22+3-2.-----.--25 115 44 92 48 8.0 42 
399B: 

Réeadlyn) .-20seseeccesnseaetecstece se 118 43 90 4.7 1.8 41 
407B: 

Schley’ 2.222065 22 - eee osesnes ess cese 100 88 80 4.2 7.0 4.0 
408B 

Olin Gow ee ee ee 97 87 73 4.1 6.8 3.4 
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‘ Grass- Bromegrass- Kentucky 
Map symbol and soil name Corn Soybeans Oats legume hay alfalfa bluegrass 
Bu Bu Bu Ton AUM! AUM? 

408C: 

Olin: 0 ee ed ae 92 385 70 8.9 6.5 3.2 
409B: 

Dickinson ~__-.---_-_-------~--------- 86 83 69 3.6 6.0 3.1 
409C: 

Dickinson ~-------------------------+- 81 81 65 8.4 5.6 3.0 
444B: 

Jacwin) Sooo oe ee kk 85 32 68 8.4 5.6 3.0 
444C: 

WOCWIN, 2 o2sssh esse loos l esos sass ke 70 80 56 2.8 4.6 2.6 
444D: 

WACWIN Heh ee 50 20 40 2.0 3.3 2.38 
471: 

Oran. 2220S 107 40 85 4.5 75 3.8 
478G: 

Rock outerop-Nordness __._______-----_|----»--------].______-__-__|------~--+---|-------------|-------------}------------- 
480C: 

Orwood ~___---------_-~------------- 100 38 80 4.2 7.0 3.7 
480D2: 

Orwood 225555022 2-522220- oS 86 33 69 3.6 6.0 3.4 
480E2: 

Orwood'o-c2n2c2 Jost oh ee 70 27 57 2.9 4.8 3.2 
485: 

Spillville: sosccscecsesce seco o we cssccsl 122 46 98 5.1 8.5 4.3 
487B: 

Otter-Huntsville ~-------_-__---.------ 102 89 16 4.0 6.6 3.8 
489: 

Ossian? 2222 oe eS 110 42 88 4.6 7.6 4,1 
490: 

Caneel? 22s eee 96 38 80 4.0 6.6 8.8 
496B: 

Dorchester-Volney ~.---------------.--|-------------|_______-.-_--|------------- 3.0 5.0 2.8 
497F: 

Fayette-Dubuque-Jaewin -------..-----|-------------|.__--_-------|.------------|------------- 8.2 1.8 
497G: 

Fayette-Dubuque-Jacwin ----..--------|-------------|.------------|--------~---~-]-----~-------]+-------------|------------- 
499B; 

Nordriéss» 22s22-402-ssncesec eee se la 36 14 29 1.5 2.5 1.5 
499D: 

Nordness: 2222225 a a es 20 1.2 2.0 1.0 
499F: 

Nordnesg) x20 oo ie ee ee eee ee Se 0.5 0.8 0.7 
512B: 

Marlean ~ ----...-_--_--___~_._---.~-) 46 17 87 2.0 3.3 18 
§12D: 

Marleant. (225. oe ee 32 1.5 2.6 1.5 
§36: 

Hanlon (== oe oo de 90 34 72 8.0 5.0 3.8 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Map symbol! and soil name Corn Soybeans 
Bu Bu 

551: 

Calamine. -.-.2---2.s-22-..20--=-----s 75 29 
6208: 

Port:-Byron, 222i55252-U 0S lee est. 122 46 
714: 

Wiainneshiek: “20.2 - 2-2 ones oe 72 27 
7I4B; 

Winneshiek: 222 2e0 eos ise he cea 70 27 
714C; 

Winneshiek ~-~-------------------_--_ 65 25 
714D: 

Winneshiek ~-~---------.--------_---- 56 21 

25: 

Hayfield’ 2202 Sooo eta 19 30 
763D2: 

Exette 2-222 2te So el 92 35 
763E2: 

lxette = faccoh Stee soe te ed 15 26 
76363: 

Exettetoss222 5520 2h se eee sett Eel ee Soh 
763F2: 

Wxette 2a Ue Ek Ser eh a ct 
763F3: 

Tixette’ x28 5 a eat pee tA 
777: 

Wapsie’ +2. oso oa esc 72 27 
777B: 

Wapsle? 228 tecu seh J oe ee ee 70 27 
7IC: 

Wapsie{s<252525-2-5-- a ser eens 65 25 
781B: 

Hiourdes? i222. 205 oe 82 81 
781C: 

Dowitdes! 2 2-sssss shoo ee ee 17 29 
782: 

Donnan. so-so st esc eee cSe 72 26 
782B: 

Donnan: 22325 ie oe 70 24 
782C: 

Donnan) 2-65 ae 65 24 
783B: 

Cresco. 250 es sobs o aes sae ces 94 86 
783C: 

Cresco 22225 S 3057 So on oes 89 34 
784B: 

Riceville: 220-25 W/o 82 31 
798B; 

Protivin.| 25220 2.locccece eee 88 33 


Oats 


60 


95 


58 


56 


52 


45 


63 


13 


60 


58 


52 


48 


57 


56 


52 


65 


62 


58 


56 


52 


70 


66 


66 


70 


Grass- 
legume hay 


Ton 


3.0 


5.0 


3.0 


2.9 


2.7 


2.3 


3.0 


3.9 


3.4 


8.2 


3.2 


3.0 


3.0 


2.9 


2.7 


3.4 


3.2 


29 


2.8 


26 


3.7 


3.5 


3.4 


3.7 


Bromegrass- 
alfalfa 


AUM! 


5.0 


8.3 


5.0 


4.8 


4.5 


3.8 


5.0 


6.6 


5.6 


5.3 


5.3 


5.0 


5.0 


4.8 


4.5 


5.6 


5.3 


4.8 


4.6 


43 


6.1 


5.8 


5.6 


6.1 


Kentucky 
bluegrass 


AUM? 


3.0 


4.1 


2.6 


2.6 


2.5 


2.0 


3.0 


3.6 


3.2 


3.0 


2.9 


2.5 


2.7 


2.6 


2.3 


3.2 


3.0 


2.8 


2.7 


2.5 


3.6 


3.8 


3.8 


3.6 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Map symbol and soil name Corn Soybeans Oats 1 ae as Beg eee See 
Bu Bu Ton AUM? AUM! 

926: 

Canoe- 2s oan ot tes oc ascee 120 46 96 5.0 8.8 4.2 
977: 

Richwood. --22 i032 JSS eS 122 46 98 5.1 8.4 4.2 
978: 

Festina: 2... 22-22 as sans oek 116 44 93 49 8.1 4.0 


+ Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five 


sheep, or five goats) for a period of 30 days. 


ern part of Fayette County. They also covered parts of 
the county that are mostly adjacent to streams. Early 
settlers highly valued the woodlands for building ma- 
terial and fuel. They harvested the best trees and left 
the less desirable. The less desirable trees gradually 
dominated the woodlands and reduced their economic 
value. Some of the wooded soils, such as Fayette, 
Bixby, Chelsea, Lamont, Coggon, and Dubuque soils 
were cleared for farming. Some of these soils are now 
eroded and should be replanted to adapted trees. About 
9 percent of Fayette County is wooded. 

The present pattern of tree cover is directly related 
to the seven soil associations in the county. The largest 
proportion of wooded areas is in the Fayette-Nordness- 
Rock outcrop and the Downs-Fayette associations. 
There are occasional woodlots in the other associations, 
and trees are scattered along the drainageways, in 
fence rows, and on farmsteads. In many places in the 
Fayette-Nordness-Rock outcrop and Downs-Fayette 
associations areas of woodland are steep and unsuitable 
for cultivation. Some areas are also shallow to lime- 
stone bedrock. Many areas that are now in crops are 
bordered by woods, and some trees grow in most pas- 
ture. Much of the steep land bordering the Turkey and 
Volga Rivers is not suited to crops and is only poorly 
suited to pasture. In these areas the present stands of 
timber are extremely important for controlling ero- 
sion. 

Those native woodlands still in existence can be kept 
relatively productive by good management, including 
protection from livestock and fire; group selective cut- 
ting, thinning, and planting; and woodland weeding. 
The objective in woodland management is to attain 
sustained production by cutting the amount of wood 
that the stand is producing in yearly growth. This 
cutting can be done each year or periodically every 5 
to 10 years. But some woodlands are of such poor 
quality in places that the best procedure is to convert 
them from hardwoods to the more valuable conifers. 
Before such conversion, competition from inferior 
species of trees and shrubs must be eliminated by mow- 
ing or by chemical spraying. 

Except for walnut logs, the demand for trees for 
lumber is not great. Although several sawmills are in 
the county, they generally are operated part time. The 


logs for the sawmills are usually obtained from selected 
cuttings from a number of sites, rather than by har- 
vesting the trees from an entire tract. 

Several agencies in Iowa can assist woodland owners 
in improving and marketing their products. The Soil 
Conservation Service can help woodland owners deter- 
mine which soils are suitable for trees, the best land 
use, yields, and conservation treatment needs. State 
foresters can assist in developing plans for managing 
new or old stands of trees. The type of woodland in the 
county and the suitability of soils for planting various 
kinds of trees are discussed in the following para- 
graphs and in table 8. 


Factors affecting woodland management 


Soils differ in their capabilites for use as woodland. 
The factors that influence such use are somewhat dif- 
ferent and less restrictive than those that limit the 
use of soils for cultivated crops. This soil survey can 
help the owner of a wooded tract determine where he 
can get the best returns for his investment in woodland 
management. If the soils are suited to trees, the owner 
can afford to spend time and money in managing his 
woodland carefully. Little management, other than 
that needed to protect the soils, however, is justified 
on poor sites. Some factors that are important in 
woodland management are discussed in the following 
paragraphs. 

Moisture. The growth of trees is directly related to 
the ability of a soil to supply moisture. The available 
moisture capacity of any soil depends largely on the 
slope, effective depth, texture, permeability, and in- 
ternal drainage. Examples of soils that have only a 
limited supply of available moisture are Chelsea, Nord- 
ness, and Sparta soils and Rock outcrop-Nordness 
complex. 

Aspect, or direction of exposure. Forest studies 
show a definite relationship between the exposure of a 
site and the rate of tree growth (10). Trees generally 
grow better and give better yields on north- and east- 
facing slopes and on gently sloping or nearly level 
valley flats and broad ridgetops than on south- or west- 
facing slopes. Long, steep slopes that have various 
exposures are typical for Fayette and Nordness soils 
and for Rock outcrop-Nordness complex. 
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Erosion. Eroded soils are generally not suitable for 
hardwoods, though pines may be planted on those sites. 
Natural reseeding of trees is greatly reduced by ero- 
sion. Examples of soils which have been eroded are 
some Bassett, Downs, Dubuque, and Fayette soils. 

Soil reaction and soil fertility. Reaction and fertility 
have some influence on the adaptation and growth of 
different species of trees. For example, walnut and 
locust trees grow best on neutral or slightly calcare- 
ous soils. Pine trees need a slightly acid soil. Most 
species of pine, especially the native species, are 
poorly suited to soils that are high in lime. On the 
other hand, hardwoods commonly grow well on those 
soils. Eastern redcedar is also tolerant of lime. Dor- 
chester soils contain excess lime in the upper 2 to 3 
feet. Most of the other bottom land soils in Fayette 
County are neutral. Hardwoods should not be planted 
on eroded or depleted soils and generally are poorly 
suited to old formerly cultivated soils, whereas pine 
grows fairly well on these poorer sites. 


Woodland management and productivity 


Table 3 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Those soils suitable for wood crops are 
listed alphabetically by soil name, and the ordination 
symbol for each soil is given. All soils bearing the same 
ordination symbol require the same general kinds of 
woodland management and have about the same po- 
tential productivity. 

The first part of the symbol, a number, indicates 
the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity ; 
2, high; 8, moderately high; 4, moderate; and 5, low. 
The second part of the symbol, a letter, indicates the 
major kind of soil limitation. The letter x indicates 
stoniness or rockiness; w, excessive water in or on the 
soil; ¢, toxic substances in the soil; d, restricted root 
depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the 
soil profile; and r, steep slopes. The letter o indicates 
no significant limitations or restrictions. If a soil has 
more than one limitation, priority in placing the soil 
into a limitation class is in the order in which the 
letters are listed above—x, w, t, d,c, s, f, and r. 

In table 8 the soils are also rated for a number of 
factors to be considered in management. The ratings 
of slight, moderate, and severe are used to indicate 
the degree of major soil limitations. 

Ratings of the hazard of erosion indicate the risk 
of loss of soil in well-managed woodland. The risk is 
slight if the expected soil loss is small; moderate if 
some measures are needed to control erosion during 
logging and road construction; and severe if intensive 
management or special equipment and methods are 
needed to prevent excessive loss of soil. 

Ratings of equipment limitation reflect the char- 
acteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland man- 
agement or harvesting. A rating of slight indicates 
that use of equipment is not limited to a particular 
kind of equipment or time of year; moderate indicates 
a short seasonal limitation or need for some modifica- 
tion in management or equipment; severe indicates a 


seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree 
seedlings when plant competition is not a limiting fac- 
tor. The ratings are for seedlings from good planting 
stock that are properly planted during a period of 
sufficient rainfall. A rating of slight indicates that the 
expected mortality of the planted seedlings is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or 
grow if openings are made in the tree canopy. The 
invading plants compete with native plants or planted 
seedlings by impeding or preventing their growth. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competi- 
tion is expected to hinder the development of a fully 
stocked stand of desirable trees; severe means that 
plant competition is expected to prevent the establish- 
ment of a desirable stand unless the site is intensively 
prepared, weeded, or otherwise managed for the con- 
tro! of undesirable plants. 

The potential productivity of merchantable trees on 
a soil is expressed as a site index. This index is the 
average height, in feet, that dominant and codominant 
trees of a given species attain in a specified number of 
years. The site index applies to fully stocked, even- 
aged, unmanaged stands (11). 

Trees to plant are those that are suitable for com- 
meee wood production and that are suited to the 
soils. 


Wildlife * 


Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the development of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements 
is missing, inadequate, or inaccessible, wildlife will 
either be scarce or will not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vege- 
tation, by properly managing the existing plant cover, 
and ay fostering the natural establishment of desirable 
plants. 

In table 4 (see page 100) the soils in the survey 
area are rated according to their potential to support 
the main kinds of wildlife habitat in the area. This in- 
formation can be used in— 


1. Planning the use of parks, wildlife refuges, 
nature study areas, and other developments 
for wildlife. 

2. Selecting soils that are suitable for creating, 
improving, or maintaining specific elements 
of wildlife habitat. 

3. Determining the intensity of management 
needed for each element of the habitat. 


'This section was prepared by BILL D. WELKER, biologist, 
Soil Conservation Service. 
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TABLE 3.—Woodland management and productivity 


[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the 
information was not available] 


sade Management concerns Potential productivity 
rdi- 
nation Trees to plant 
symbol Erosion Equipment Seedling Plant Site 
hazard limitation mortality | competition Important trees index 


Map symbol 
and soil name 


63C: 

Chelsea ~----_ 8s Slight ----- Slight ----- Moderate ~_! Slight ~---- White oak ~_--~--~- 55 | Eastern white 
pine, Scotch 
pine, Euro- 
pean larch, 
eastern red- 
cedar, red 
pine, jack 
pine. 


63E: 

Chelsea —~-__-- 8s Moderate ~.| Moderate ~_} Moderate —_| Slight ~.--- White oak ~-------- 55 | Eastern white 
pine, Scotch 
pine, Euro- 
pean larch, 
eastern red- 
cedar, red 
pine, jack 
pine. 


109B, 109C, 109D: ; : 
Backbone -..-| 30 Slight .--__| Slight --.._ Slight ----- Slight -~---- Northern red oak ~_- 55 | Eastern white 

White oak __------_ 55 pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


tl0B, 110C: 
Lamont —_---- 30 Slight -_-__| Slight ~---- Slight -----] Moderate --| Northern red oak —__ 55 | Eastern white 
White oak ~.-----_- 55 pine, Scotch 
pine, Euro- 
pean larch, 
eastern red- 
cedar. 


142B: 
Chaseburg —__| 20 Slight --___ Slight ----- Slight ~----] Moderate -_| Northern red oak ___ 65 | Red pine, east- 
Sugar maple ------_|__._____| ern white 
American basswood__|_.-.____ pine, white 
spruce. 


158, CI58: 
Dorchester ~-_| 20 Slight ---__ Slight ~---_ Slight  --_-] Moderate __} White oak _-------- 68 | Ponderosa pine, 
Northern red oak —__ 63 Austrian pine, 
Scotch pine, 
hackberry, 
green ash, 
poplars. 


162B, 162C, 162C2, 
162D, 162D2: 
Downs —____ 20 Slight _-___ Slight _-__. Slight -----| Moderate ._| White oak —~_--_--__ 65 | Eastern white 
Northern red oak __- 65 pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 
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TABLE 3.—Woodland management and productivity—Continued 


Management concerns Potential productivity 
Ordi- 
nation 


symbol 


Map symbol 


and soil name Plant 


competition 


Erosion 
hazard 


Equipment 
limitation 


Seedling 


mortality Important trees 


Trees to plant 


Downs ~--.--- ar Moderate —-| Moderate —_| Slight -~--_ Moderate ~-| White oak ~-_-_-_-_ 


Northern red oak —-_ 


163B, 163C, 16302, 
}63D, 183D2, 
16303: : 
Fayette ---| 20 Slight ----- Slight —---- Slight .--.-] Moderate —_ woe oak ___-_--__ 65 


orthern red oak ~~ 65 


1638, (63E2, 
163E3, 163F, 
163F2, 163F3: 
Fayette __-_} 2r Moderate -_| Moderate —_| Slight -----| Moderate ~~) White oak —--._.___ 


Northern red oak ___ 


163G: 
Fayette ------ ar Severe __--|Severe -~.-_| Slight ---~_ Moderate --| White oak ~--__--_- 


Northern red oak —.- 


171B, 171C, 171C2, 
17102: 


Bassett ----] 30 Slight -_--_ Slight ~--__ Slight ----_ Moderate ~~ Sets O8k.6 223s 


orthern red oak —~_ 


ITIE2: 


Bassett ~----- 8r White oak ~-------- 55 


_-| Slight _---~ Moderate ~- 
Moderate _-| Moderate Slight odera’ Novitiden cad oak c= BB 


65 | Eastern white 
65 


ine, red pine, 

orway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Eastern white 


pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


& Eastern white 


pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


65 | Eastern white 
65 


pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


55 | Eastern white 
55 


pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Huro- 
pean larch, 
black walnut, 
sugar maple. 


Eastern white 


pine, red pine, 
Norway 
spruce, scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 
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TABLE 3.—Woodland management and productivity—Continued 


Management concerns Potential productivity 


Map symbol 


and soil name Trees to plant 


Erosion 
hazard 


Equipment Seedling Plant 


limitation mortality | competition Important trees 


183C, !83D2: 
Dubuque _---_- 20 


: Eastern white 
Slight —----| Slight ----- Moderate —~-| Northern red oak —__ 65 pine, red pine, 
White oak __-______ 65 Scotch pine, 

eastern red- 
cedar, Norway 
spruce, Euro- 
ean larch, 
ouglas-fir, 
black walnut. 


Slight ----_ 


183E, 183E2, 183F: 
Dubuque _____] 2r Moderate ~_| Moderate --| Slight _-____| Moderate __| Northern red oak ~__ 65 | Eastern white 
White oak __------- 65 pine, red pine, 
Scotch pine, 
eastern red- 
cedar, Norway 
spruce, Euro- 
pean larch, 
Douglas-fir, 
black walnut. 


193: 

Camden _ _._- 20 Slight -.--- Slight _-_-_ Slight __---]| Moderate __| White oak —_--_____ 65 | White oak, black 
Northern red oak —__ 65 walnut, green 
ash, eastern 
white pine, red 
pine, yellow- 
poplar, black 
locust, white 
ash. 


Slight .---- Moderate --| Moderate __| Slight ----- White oak  -__-____ 50 | Eastern white 
Northern red oak —.. 50 pine, red pine, 


sugar maple. 


265 265B: 
Bixby ---.--- 30 Slight -----| Slight ~---- Slight _---_ Moderate ~-| Northern red oak —-_ 50 | Eastern white 

White oak ~_----~-- 50 pine, white 
spruce, north- 
ern red oak, 
Seotch pine, 
black walnut, 
sugar maple. 


3028, 302C: 
Coggon ------ 80 Slight ----_ Slight -----] Slight ----- Moderate ~-| Northern red oak ~._ 55 | Eastern white 

White oak ~-------- 65 pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Slight _____| Moderate __| Slight _._--_| Moderate -_] White oak ~_--_____ 55 | Eastern white 
Northern red oak ~-_ 55 pine, red pine, 

Norway 
spruce, Seotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 
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Map symbol 
and soil name 


478G: 
Rock 
part 


outcrop 


Nordness 
part 


480C, 480D2: 
Orwood 


480E2: 
Orwood 


496B: 
Dorchester 
part 


Volney part -- 


497F: 
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TABLE 3.—Woodland management and productivity—Continued 


Management concerns 


Ordi- 
nation 
symbol Erosion Equipment Seedling Plant 
hazard limitation mortality | competition 
80 Slight ~---_ Slight ~--_- Slight ~-._ Moderate _- 
4a Moderate —_| Moderate --| Severe ~.--| Moderate ~~ 
20 Slight ----- Slight ~---- Slight ---.. Moderate —_ 
2r Moderate -_| Moderate ~_} Slight ~---- Moderate ~_ 
30 Slight ----- Slight -.-__ Moderate —_| Moderate ~~ 
80 Slight -----| Slight --___ Slight ----_ Moderate —_ 
2r Moderate ~-| Moderate ~-} Slight ----- Moderate —_ 


Fayette part _ 


Potential productivity 


Important trees 


White oak 
Northern red oak .._ 


Site 
index 


55 
55 


Trees to plant 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Northern red oak --_ 
White oak ~----_._ 


White oak 
Northern red oak -__ 


White oak 
Northern red oak ~~. 


White oak 
Northern red oak ~_- 


Northern red oak —_- 
White oak 


White oak 
Northern red oak —_- 


65 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine. 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Ponderosa pine, 
Austrian pine, 
Scotch pine, 
hackberry, 
green ash, 
poplars. 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple, 


Map symbol 
and soil name 


497F con. 
Dubuque 
part 


Jacwin Parton Asc 8 6) |e | ee EN le A 


497G: 


Fayette part__| 2r 


FAYETTE COUNTY, IOWA 


TABLE 3.—Woodland management and productivity—Continued 


Management concerns 


Ordi- 

nation 

symbol Erosion Equipment Seedling Plant 
hazard limitation mortality | competition 

2r Moderate ~_| Moderate —_| Slight ~.--_ Moderate __ 


Severe --.-| Severe ~_--| Slight ~---_| Moderate __ 


Dubuque 
part -----__] 2r Moderate ~_| Moderate -~-} Slight ----_ Moderate __ 
dJacwin part=2.| 2 oe ee Soe eet 
499B, 499D, 499F: 
Nordness —--| 4d Moderate —-| Moderate -_| Severe ~---] Moderate —_ 
714, 714B, 714C, 
714D: : 
Winneshiek_| 20 Slight ~--~-} Slight --___ Slight ~---_] Moderate —_ 
Hayfield ~____ 80 Slight ~--__ Slight --___ Slight __.-_| Moderate __ 


Potential productivity 


Site 

Important trees dos 
Northern red oak —___ 65 
White oak ~_-_-__-_ 65 
White oak __-__---_ 65 
Northern red oak ~__ 65 
Northern red oak _-- 65 
White oak __------- 65 
Northern red oak —__ 45 
White oak ~-------- 45 
Northern red oak ~__ 65 
ite oak _____---_ 65 
Northern red oak —-- 55 
hite oak ~---__~__ 55 
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Trees to plant 


Eastern white 
pine, red pine, 
Scotch pine, 
eastern red- 
eedar, Norway 
spruce, Euro- 
pean larch, 
Douglas-fir, 
black walnut. 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


Eastern white 
pine, red pine, 
Scotch pine, 
eastern red- 
cedar, Norway 
spruce, Euro- 
pean larch, 
Douglas-fir, 
black walnut. 


Eastern white 
pine, red pine, 
Scotch pine, 
eastern red- 
cedar, Norway 
spruce, Euro- 
pean larch, 
Douglas-fir, 
black walnut. 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, black 
walnut, sugar 
maple. 
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SOIL SURVEY 


TABLE 3.—Woodland management and productivity—Continued 


Map symbol 
and soil name 


763D2: 
Exette 


763E2, 763E3, 
763F2, 763F3: 
Exette ~.__- 


777, 777B, 777C: 
Wapsie 


781B, 781C: 
Lourdes 


782, 782B, 782C: 
Donnan 


Erosion 
hazard 


Moderate ~. 


Slight 


Slight 


Management concerns 


Seedling 
mortality 


Equipment 
limitation 


Moderate --| Slight 


Slight 


Moderate ~.| Moderate —- 


Potential productivity 


Plant 


competition Important trees 


Moderate _-| White oak 
Northern red oak ~~~ 


Moderate —-| White oak ~---_--__ 
Northern red oak —__ 


Moderate ~-| Northern red oak ~__ 
White oak 


Moderate —_| White oak 
Northern red oak ~__ 


Moderate ~-| White oak 
Northern red oak —__ 


65 
65 


Trees to plant 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, Euro- 
pean larch, 
eastern red- 
eedar, black 
walnut, green 
ash, sugar 
maple. 


65 | Eastern white 
65 pine, red pine, 
Norway 
spruce, Scotch 

pine, Euro- 
pean larch, 
eastern red- 
cedar, black 
walnut, green 
ash, sugar 
maple. 


55 | Eastern white 
55 pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


55 
55 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


55 | Eastern white 
65 pine, red pine, 
Norway 
spruce, Scotch 

pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


FAYETTE COUNTY, IOWA 
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TABLE 3.—Woodland management and productivity—Continued 


Management concerns 


Ordi- 
nation 
symbol 


Map symbol 


and soil name : 
Erosion 


Seedling 
hazard 


mortality 


Equipment 
limitatian 


Potential productivity 


Trees to plant 


Plant 
competition 


Site 


Important trees index 


784B: 


Riceville 380 


20 


978: 


Festina 20 


4, Determining areas that are suitable for ac- 
quisition to manage for wildlife. 


The potential of the soil is rated good, fair, poor, or 
very poor. A rating of goed means that the element of 
wildlife habitat or the kind of habitat is easily 
created, improved, or maintained. Few or no limita- 
tions affect management, and satisfactory results can 
be expected if the soil is used for the designated pur- 
pose. A rating of fair means that the element of wild- 
life habitat or kind of habitat can be created, improved, 
or maintained in most places. Moderate intensity of 
management and fairly frequent attention are re- 
quired for satisfactory results. A rating of poor means 
that limitations are severe for the designated element 
or kind of wildlife habitat. Habitat can be created, 
improved, or maintained in most places, but manage- 
ment is difficult and requires intensive effort. A rating 
of very poor means that restrictions for the element of 
wildlife habitat or kind of wildlife are very severe, and 
that unsatisfactory results can be expected. Wildlife 
habitat is impractical or even impossible to create, im- 
prove, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. Examples are corn, oats, barley, soy- 
beans, and rye. The major soil properties that affect 


-| Moderate —— 


_| Moderate -- 


Slight -.---| Moderate —_ 


White oak 
Northern red oak ~-_ 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
black walnut, 
sugar maple. 


White oak 
Northern red oak —-- 


Eastern white 
pine, red pine, 
sugar maple, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 
pean larch, 
poplars. 


White oak 
Northern red oak ___ 


Eastern white 
pine, red pine, 
Norway 
spruce, Scotch 
pine, white 
spruce, Euro- 

ean larch, 
lack walnut, 
sugar maple. 


the growth of grain and seed crops are depth of the 
root zone, texture of the surface layer, available water 
capacity, wetness, slope, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, bluegrass, love- 
grass, switchgrass, bromegrass, timothy, orchardgrass 
clover, alfalfa, trefoil, and crownvetch. Major soil 
properties that affect the growth of grasses and _le- 
gumes are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface stoni- 
ness, flood hazard, and slope. Soil temperature and soil 
moisture are also considerations. 

Wild herbaceous plants are native or naturally es- 
tablished herbaceous grasses and forbs, including 
weeds, that provide food and cover for wildlife. Ex- 
amples are bluestem, indiangrass, goldenrod, ragweed, 
sunflower, pigweed, and dock. Major soil properties 
that affect the growth of these plants are depth of the 
root zone, texture of the surface layer, available wa- 
ter capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 


100 


SOIL SURVEY 


TABLE 4,— Wildlife 


[See text for definitions of “good,” “fair,” “poor,” and “very 


Potential for habitat elements 


Map symbol and soil name 
Grain and seed Grasses and Wild herbaceous Hardwood 
crops legumes plants trees 

27B: 

Terrill 225-34 2 eee ea ee Good ~------------- Good ~--~---------- Good s2s-222-55.55 Good. —-.--22-2--.= 
41, 41B, 41C, 41D: 

Sparta ----..-------------------- Poor s-ss-se--e=- 2 Fair -.------------ Fait’ ».cee Secs Fair. c225.2-25sc25 
63C, 63E: 

Chelsea ~------------------------- Poor: 222-2 ===.) Pair .csveso--o2so55 Fait: °s2sce2-- ease Poor ~--------~--- 
83B: 

Kenyon ~.--------~--------------- Good’ -2+-=+=--2--5- Good ~------------- Good ~------------ G00d! 2322 nce es 
83C, 83C2: 

Kenyon ~.--~.--.--~-------------- Fair® 22. -225-25-< Good ~------~------ Good _------------ Good ~----~--~..-- 
84: 

Clyde ----~.-------------~-------- Good ~------------- Good _----------~-- Good ~---------~--- Fait (ss2cuso2s25 
98, 98B: 

Huntsville ----------------------- Good __------------ Goods. fs 3 252s Good _--_---------| Good ~-----------. 
109B: 

Backbone ~---------~------------- Fair) 2242. 222 2ce 5 Pair cocsssee Good ~_------------ Fair® 2cpeo oo 
109C, 109D: ; 

Backbone ~---------~------------- Poor osc 3o as s-cees Fair ~ ~------.-----+ Fait? sens essess es Pair: 222s oceececs 
110B: 

Lamont ~..---------~------------- Good e222--ccehlcss Good” 2-.22e kee Good ~------------ Good —----.-----~- 
toc: 

Lamont 22 os eee uae eeectee se Pah. ossnlcechoueks 668 cccek Soe Good __----------- Good ~~--~-----.--| 
LISF: . 

Sandy escarpments ~-------------_ Very poor --------- Fair  ~--------.---- Fair __-.-_--_---- Pair: .f22ce ce e2 se 
135, C135: : 

Goland: 22cs---ss--2-s55--4+-4=25+ Good —~__------.----- God 22se-ee4 cee Good __---~.------ Pair  so2.---cs2-- 
142B: 

Chaseburg —---------------------- Good ____---------- Goodisezctecuecetee Good ~~-----.----- Good -~---~-------- 
151, 182: ; 

Marshan —--------~--------------- G66d.sac54 fetes Se Good ~------------- Good —-..--------- Pair pos ssn 2 
158, C158: ; 

Dorchester ~---------------------- Fair  ------_------| Fair -----.-------- Pair: 2csisecslecee Pair) 2 oe 
162B: 

Downs? .o>- a 3=- ae eek Good! Mo Sons Good sees vs=>'-5-= Good —~-------..-- Good ------------- 
162C, 16202, 162D, 162D2; 

Downs —~~------------------------ Wait ssi seeee teed Good s=t- sees Good! 22.--4ssce2e- Good ~-------.---- 
162E2: 

Downs: s22s2------<++--52-5----=- Poot 2205s -ets22ees Pairs 2 22seeheee Good —------------ Good ~_~----------- 
1638: 

Fayette. s2.-.2---s--s seas Good ~.------------ Good ----~.-------- Good -~------------ Good > 2-22sc2552-05 
163C, 163C2, 163D, 163D2, 163D3: 

Fayette: .2------5= 22 ---oonSe Pair 222222-2----_- Good ~------------- Good ---~--------- Good, 2252-650 7525 
163E, 1632, 163E3, t63F, 163F2, 163F3, 143G: 

Fayette. coc2s02- 32505 tea Poor .---~----~---- Pair 220 oceesosecns Good’ 2 Sosa Good ~---~--------+ 
17tB: 

Bassett: 2222 25-heG ses ee Good --------------] Good ~~-~---------- Good ~~-.--------- Good —~------------+ 


FAYETTE COUNTY, IOWA 


habitat potentials 


poor.” Absence of an entry indicates the soil was not rated] 


Potential for habitat elements—-Continued 


Shallow water 


Coniferous 
plants 


Openland 
wildlife 


Fair 
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Potential as habitat for— 


Wrldite. wildlife 
Good ~-----~-~.-- Poor 
Wain? e2s25) 32524 Very poor. 
POOP: toe as Very poor. 
Good ~~-~----~--- Fair. 
Good ~_~--------- Fair 
Fair® -s2sesa5e23-2 Good 


Fait: oscseseccuen Very poor. 
Mair? se 22254 ool Very poor. 
Good ~~---------- Very poor 
Good ~_------~---| Very poor. 
Pair’ 22secce SS Very poor. 
Pair, espe Good. 


Fair os-nses6ss65 Good 
Poor j2=-s2esercs~ Poor. 
Good ~----------- Very poor. 
Good ~---------~-- Very poor. 
Good) ancescceunse Very poor. 


Good ------------] Very poor. 


Good ~~ ----.---- Very poor, 
Good ~----------- Very poor. 
Good ------------ Fair. 
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Map symbol and soil name 
Grain and seed 


crops 
he ee 
171C, 171C2, 171 D2: 

Bassett -----------.--~-~---------- Bair Sse 
(712: 

Bassett -------------~-----------| Poor:, 22-32-2-2es55 
175B: 

Dickinson ~.---.--------------~--- Pair scocee st 
175C, t75D: 

Dickinson —~----------------------- Fait 222-2 222hl22e) 
177, (7B: 

Saude ~--.-----------~-~------~--- Good. .-2-s-s222-.5-4) 
177C: 

Saude -------------------------—- Pair 225 2c555 S523 
178, 178B: 

Waukee .- 2.2 se nse s ls Good ~------------- 
183C, 183D2: 

Dubuque -----------------~------ Pair’ 20230522 2-s252) 
I83E, 183E2, 183F: 

Dubuque -~~-~-~------------------ Poor —~---.-.--~--- 
193: 

Camden ~---------~~---~--------- Good! -=s--3- 25-2 2-= 
198B: 

Ploy’: 2c. s2s sense ee Good ~.-.---------- 
213, 2138, 214, 214B, 214C: 

ROCKION: -cowsoc coon eae eee ee Good). 22<se22--25-= 
215E: 

GOSS at eo ae chee Getesese Very poor —_-.----_ 
221: 

Palms  ~__.-~---.---~-------------- Good*.-t222-==<-. 2 
225, 226: 

Lawler \a2-2--s---5-2--5---+==5-— Goods i ce.2222 es 
265, 265B: 

Bixby -----------.~-~------------- Good. -2----=5.=2+-- 
284, 284B: 

Flagler -_-_.--------------------- Fair -‘s2ses5-25506 
284C: 

Flagler ~------------------------- Poor (fessecsaesen Td 
285, 2858, 285C2: 

Burkhardt ~--------~..------------ Poor —~------------- 
285E2: 

Burkhardt —.----~..--------------- Very poor —-_------ 
302B: 

Coggon ---~..--~~---------------- Good. 2-2----2-225--) 
302C: 

Coggon ~~--~.---~---------------- Fay ciesosccup ease 

5: 

Loamy alluvial land ~-------~----- PO0Pr’ .22nchiscsees-% 


SOIL SURVEY 


TABLE 4.—Wildlife habitat 


Poténtial for habitat elements 


Grasses and Wild herbaceous Hardwood 
legumes plants trees 
Good ~---.--------- Good .-~---------- Good ~------------ 
Fait oiscvs ee Good ~----~------- Good! {2222-255 
Fair --..----~.---- Pai? 2.ssssssse—-3 Fair. s2ss22--2 =~ 25 
Fair --~----------- Pair. o----+s255—) Pair 22s kes 
Good _.------------ Good —~----------- Good ~-~----~----- 
Good ~---------.--- Good ~----~~------- Good _~----~------- 
Good ~--------~---- Good ~.----~----- Good ~--.--------- 
Pair -s2-2scssuss2-- Good _------------ Good ~------------ 
Pair: S2ceeees ses Fair: 22-5 s.-2---= Fair: 2ls----ciecs 
Good ~------------- Good ~~--~-.------ Good ~----------.- 
Good ~------------- Good ~------------ Fair®. .cessataccase 
Good ------~-------- Good ~---.-------- Good ~------------ 
Poor ----~--~----~-- Fair- -p-s-265-26 Fair 2-22 =-+-2¢=- 
Poor 222s ssoeeee Poor” 23-22 5s4s224 Poor ~_~------~.-- 
Good ~-------~----- Good ------------- Good ~---~-------~ 
Good? 4.2525 4s.5250. Good —------------ Good ----~-------- 
Pair’ 25-2200 3-3 Pair® .---22=--.+ Fait: .je2cos sol ce 
Pair (25. 2.2055 s_ Fair ---.--------- Bair 2s22skcessee 
Pair fs. ssesess Fair: 22.+2-2-=-25-| Bair ooac0 osha sd 
Palit occeusccuusae Fair  ~------------ Fair _-----------. 
Good ~-.------.---- Good ~_----------- Good ..----------- 
Good ~------------- Good ~------~----- Good ----- 225s 
Wair’ o222-) 222 Pair -22sceinecscee Pair: 22.3.5 028 
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potentials—Continued 
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Potential for habitat elements—Continued 


Coniferous Wetland Shallow water 
plants plants areas 
Good ~-~---------- Poor: 2sb-s-Se nuke Fait’ 222s Sion 
Good ~--~----_---- Poor’ 2402-4 see Poor: 2225025202255 
Fain) .ci2e- shoe 2 Very poor —.-----_ Very poor —------- 
Fair’ cosscssessce Very poor —---~.-— Very poor —~.---_--| 
Good _---~-~------ Poor: posse 2cusse Very poor ~~~. 
Good) s-sssscsccse] Poor) senecctoceHse Very poor —---~---' 
Good ~-------.--.. Poor —------.~----- Very poor —-------| 
Good .-...-.--~-~-| Very poor ~.-.-~-- Very poor -------- 
Fair —------------ Very poor —~--.---- Very poor —---..-- 
Good ------.------ Poor’: w222.--3---3- Poor -~------------ 
Fair ------------- Good ------.-----~ Good ~------------ 
Good ~------------ Very poor -~------ Very poor —------- 
Wair>. 22-7-- 2hee2 Very poor —------- Very poor —-__..-- 
Poor 22 2-- o Good __--------_-- Good’ \22- ee 
Good ~--~-------~-- Pair’ 22s Fair® 2220255 2522 
Good ~-~--.--.---- POOP: eee eee Very poor —------- 
Fait sscocces2-28 Very poor —--_--~-' Very poor —~-----._ 
Pair soso 2 stcccce Very poor — -----_' Very poor ----~~-- 
Fair -------------| Very poor ~~~. Very poor .------- 
Fair “c2scsacccssce) Very poor —~.------ Very poor --~----_ 
Good --------.---- Fair® 20 on Ssoes Fair® os o2-2-5-2=4) 
Good .-~---------- POOr f2sco=S22 225-5 Mair’ 62s -e200s--—8 
Poor co--2-45--525 Good ~.------.---. Fair .2-3-25-5-5-<- 


Potential as habitat for— 


Openland 
wildlife 


Woodland 
wildlife 


Wetland 
wildlife 


Very poor. 


Very poor. 


Very poor. 


Very poor. 


Very poor. 


Very poor. 


Very poor 


Very poor, 
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TABLE 4.—Wildhife habitat 


Potential for habitat elements 


Map symbol and soil name 


Grain and seed Grasses and Wild herbaceous Hardwood 
crops legumes plants trees 

354: 

Marsh. - 2224 2uscl oss een ees Very poor —_--_---- Very poor —-------- Very poor ___._--__ Very poor —~.----_ 
391B: 

Clyde part —-+---++--....----..--- Good ~-----~------- Good ~------------- Good ~---------_-~ Fair .c2n on at 

Floyd part ~---------------------- Good: ~--+------_=- Good! 22.cceoss5-2-5 Good) 2.5. e Pain ne oes 
394B: 

Ostrander _---------------------- Good ~--.---------- Good ~------------- Good ~_~----------- Good ~~ ---_----- 
394C, 394C2: 

Ostrander co sccs teens Pair. cee ecu osseous Good ~------------- Good ~------~----- Good ~-----_------ 
398: 

Tripoli: 2 cesses hfe ee se Good ___-uu--..--- Good ~_---.-.-.---- Good —~-~.-._------ Fait’ 2c5 5.5055. 
399, 399B: 

Readlyn —-~------------------~--- Good .---------_--. Good ~------------- Good ~-----_------ Fair ~~ ---_-____-_ 
407B 

Schley so eo ea St Good ~.-----_--_--- Good ~------------- Good ~ ------------ Fait jotis oe 
4088 

Olin? nosso ee Good ~.----..------ Good ~-~----------- Good ~----------.. Good __..--------- 
408C 

Olin we ee A Bair 222252225 sce2 Good) 222s. eee Good ~--~----~---- Good ~-------.---- 
409B: 

Dickinson ~----------------------- Pair’ -252s-25-3222 Paik. eeoss ee Begin’ sthceseonee Pais 22cs2-sshes4 
409C: 

Dickinson ~--------------.--.--~-- Bair Sacsseeslsetee Pair: clsc-4506-55-2 Paix: y= ese Bait. 3222s es5.! 
4443 

JACWIN 220 Sn ste a ei kt Pain’ 22552222525 _ Pair :25 0 oho Fait’ soon osS-2s22 Poor esos 
444C, 444D: 

JaCwin® an. Le sae ser eo ee Poot? sees se525. Poor —.--------.--- Pair’ 200 222 eee, PooP -les ei ees kes 
47] 

Oran. ~ gsn823- Seco See ke Good ~_~----------- Good ~-------.----- Good’. --3->2s2e205= Fair’ .2caoe eset 
478G: 

Rockoutcroppartseno-t+ one ee eh | ee ee eo ee 

Nordness part ~-----..-.-----_--- Very poor ~-------- POOP eerie coca POOP ccceecn tenets POOY 225. o64ceeses 
480C, 480D2: 

Orwood, 22522522 eS Fair ss2f¢n2ss2a¢s4) Good’ 2ceeso2 ee Good ~~----------- Good --------+.-- 
480E2: 

Orwo0d joss sos sesso eee Poor —-------..--~-| Fair -----..----_-- Good ~~-----~----~- Good ~------------ 
485: 

Spillville 2c---s 223 32382. ee Good ~~------------ Good —--..------.-- Good ~------------ Good ~~~ --------_| 
487B: 

Otter part -----.----------------- Good 228 eee Good. 2222 ek Goods scltccuetcses Pail pseeesusobesl 

Huntsville part ------------------ Good ~----~.-.---.-- Good .-__._-.2.__-- GO00: scenes GQOO0 5 oeicicee! 
489: 

Ossian. 2222 oe a oe Good. ~<25--234-252) Good -~--------.--- Good ~------------ Fair’ 2 os2 Ao 
490: 

Caneek: 2535s sone ob Pair 2s se se ss Fair® 23so522ss-8-4 Fair tesa Mair 222-58 cs. 
496B: 

Dorchester part ~----_.--_-----___| Fait: ooo sue oe Fain Soe eals div: LE ae ee ee Wain’ oe 

Volney part --------------.----_-- Poot. 22-2585 Pairs! 2244 eh Mair 2-532 Pair) 3222 en ee 


FAYETTE COUNTY, IOWA 
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Potential for habitat elements—Continued 


Potential as habitat for— 


Coniferous Wetland Shallow water 
plants plants areas 
Very poor ______.__ Good _.----_--____| Good ~--~--_-----. 
Be Gee | Geel ae ee 
Good ~_--~-_---___ Very poor -.-... «| Very poor ~--_.-._ 
Good ~--.~--_-_--- Very poor ~_-_-.-. Very poor ____-___ 
Poor’ 222 2252522. Good. ~222222254 = Good ~~~ ---------_ 
Hair soto. pias Faib) .g22cse0225. 5. Beir ec eo 
Fait sas 2 Good! 2222 sess Good _---_---__-__ 
Good ~---__--_-_-_. ROOT? 222s 22 Secu POOR seseseechooe3 
Good) 2258s eec.0 Poor ~--------~---| Poor __.~_.--_____ 
Pair, seotsocse cess POOF pee ec POOP se otnu eee 
Fair: icc nee Ss. Very poor —.-.-___ Poor 223 
Poor 2022208 Good .~----.-_-_-_ Good ~_-_~--.--___ 
Poor 22222222555. Fair ~----------.. Pair. oes ee 
Palit: gos ooc- Fair ----------.-. Balt : sts. ch See, 
“Poor ~--L_2-L_L_-_| Very poor --------| Very poor ___----- 
Good ~--.----_-_--| Very poor —__.____) Very poor —-_.._-_ 
Good: nS sss Very poor -_--.-._ Very poor —_.____. 
Good). cas.22 25558) Pair’ stocks te Fair ~~ ~----_--__. 
Gong sn pee eee | pe cee 
Poor se eee Good -----------.- Good ~-~~~--_-_-__ 
Poor sosaceessnsh- Good ~~--------_-_ Good _~----------- 
Poor: seevesss ul. Fait 22028-22535 Poor: ---<026. 00-5 
Wait gccesccous cee Very poor __...___ Very poor —-_-__~_| 


Cnidlite, Wrldiite. waldlize 
Fair: «rts oa Very poor -_______ Good. 
Goes Soe aye ee eee 
Good __----______ Good ~~~_-----_-_ Very poor. 
Good ~----------- Good ~------_____ Very poor. 
Good ~.---.~_-___ Fait’ 423 | Good. 
Good __-_-----_-_ Fair s.--4<--22 Fair. 
Good __-_-_______ Pair: 2veseneol3 Good. 
Good __~------___ Good ~----------- Poor. 
Good ~---~----_._ Good -22s32 525s Poor. 
Fait 2 nk Fair y2-s8o 50502 Very poor. 
Fair ~~ ~~ ______ Fair® vs22nt08 525-2 Very poor. 
Mai sek ane Poot <---2--- == Good 
Poor? 2o25cseeees_ Poor ~~-~-------_ Fair. 
Good ~~-------_.- Good ~----------- Fair 
“Poor ------------| Poor ------------| Verypoor. 
Good ~~~. Good ~----------- Very poor. 
Fait: gests Good ~-.-.------- Very poor. 
Good __--_-__-.. Good ~----------_| Fair. 
cos adeakieea sch pr ir esac eameael fe) 
Good ~-~---~-~--- Fait? 2--c-2se2e-= Good 
Fair® 2122.25.02. Fair. .-~-ceese-- Good 
Ben ee ane ee | very pan 
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TABLE 4.—Wildlife habitat 


Potential for habitat elements 


Map symbol and soil name 


Grain and seed Grasses and Wild herbaceous Hardwood 
crops legumes plants trees 

A497F; 

Fayette part Poor —_------------ Fair. --s..s--<5-- Good ~-----~------ Good —~------------ 

Dubuque part Poor «22222 202 sas Paik 225 se sckne se Rain 222 es Paire-us225 5 ooe25 

Jacwin part ------------------~---- Very poor —-------- Very poor —--.----- Pair op cesee ee keu, POOP: eee se 
4976: 

Fayette part — Very poor —--__---- Pair J2eed sos sascenk Good ~-~----------| Good ..------_---- 

Dubuque part Very poor --..--_-- Fair covcsct Fair: o2esngessulSS Fair 22 ccceseuscus 

Jacwin part ~------------_ -| Very poor —~-------- Very poor ~-------- Fair’) -s<s-- 53-322) Wait caseesens tk 
499B: 

Nordnesgs -------_---------------- POT concen PQGOl cian ween. POM ~2assseeclesed Poor: c2eeceesncce5 
499D: 

Nordness ---~-----------------.-- Poor nse. sscccsecse Poor 22222-2222 Poor) stotsvenk uss Poor ----------~-- 
499F: 

Nordness —~--.----------------~--- Very poor -~.--.--.- Poor -~-~---------- Poor :e2 sees Poor: 222-2. 5sess 
512B, 512D: 

Marléan: =< 5-44 cee Poor: sss o-2-— = Poor ~------------- Pair 2oscb ie ool. Fair \22c2se soos 5 
536: 

Hanlon: esohccsceoces soso ss Good __~.----..---- Good ~------------- Good icsse lees Good ~----~.-.---- 
551: 

Calamine: <= a--2<--s242_2 Poor’ 2222-252. c ee Poor 2c2ee 2555-52 Pair (ss2cosccssee Poor’ 223 loco soace 
620B: 

Port Byron ~-~~-~~--~----~--~---- Good ~------------- Good. on nto. hace Good .2-22-22--- Good. 2 --2d2200-2- 
714, 714B: 

Winneshiek 222.--2--3- +224 Leu Pait- ooo re a2 Good. sssses-ee es Good ~------------ Good ~------------ 
7I4C, 714D: 

Winneshiek _--_-_._---------_~--- Fair 2222s 2-o Pair> S205) so et Good ~------------ Good --~---.------ 

Hayfield ~-----------------------_ Good *s222 8222s Good ~---------~--- Good —~--~--------- Good ~----------~- 
763D2: 

Eixette, coi 5- 25s ee Pair: ss2-2n22252222 Good ~--_.-----~--- Good’ 2-22 ek Good: 22-sss2255- 
763E2, 763E3, 763F2, 763F3: 

Exette 2222-22 oS th ee Poor —---.--------- Pair’. 22422222... .-- Good. 22-2222. -=- Good ~~----.-----. 
777, 7778: 

Wapsie o22-2eie25- snes Good) 22225225223 es Good ~------------- Good s22s-22-ne--55 Good) asses eons 
777C 

Wapsie: 2+ -si-3-22ee8ee Se Pair’ cancss22575-5. Good ~----------.--| Good =22-2--.-.-.— Good ------~------ 
781B: 

Lourdés: cissnctsucscote cece sek Good ~~---~_---~--- Good ~-~-.-~------- Good! as) 24 S20 Good.) ssss--s-s<<-- 
781C: 

Lourdes: cscs s cess oct Pairs s¢2! soso.52 4. Good ~~------~-...-- Good ~------------ Good —~------------ 
782, 782B: 

Donnan e258 2025S oeon2 ee cs Good ~------------~- Good ~----~-----_--| Good ~------------ Good: 22s-25-. 2 
782C: 

Dontian 2-242 s sae ee ts Mail (220 era Good ~.-.-..------- Good ~------------ Good ~------~----- 
783B 

Cresc0 ssn so-so esseo22 0 ees Good ~------------- Good ~.------------ Good ~---~------~- Good ~-----_~----- 
783C: 

Cresco: s2282225 Jobs ee aoe Fair acces Good ~-------~.--~- Good —~_----------- Good .-2=----54e— 
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Potential for habitat elements—Continued 


Coniferous Wetland 

plants plants 
Good? 2222222 so. Very poor ------~- 
1 ee Very poor —_-_-___ 
pleas nese ae et Fair: 2022. J2sc5 co) 
Good -~------------ Very poor —--.._._ 
Sees pege ae 
eit SS Very poor —~-.---- 
Poor: 228s fans Very poor —----_-- 
Poor 22st ecens ens Very poor .---__-- 
Pome reh oe Very poor —-----_-- 
Good __~-_-------- Poor 5252-52222 
ee Good! sss.sccstees 
Good ~---~_--_-_-- Poor” 2o2shehis-a34 
Good. 22h ascee Very poor __--__-__ 
Good ------~--~--- Very poor —_--__-_ 
Good -..-----.---- Poor! vsassacssecce4 
Good ---.----.---- Poor —---.-.---.-- 
Good ~-----~--~--- Very poor —---__-_ 
Good «2220.22. i2.- POor .wssoeaieutse 3 
Good ~--------.--- Poor: 220s et 
Good ~~..-.------- Mair? S22) 60225 
Good ~~~-------.~- Poo¥® (2asces5- 
Good .<-2--2-2852- Fait oosee-sec ee 
Good: - 2222 sp seeks Poor eden sce est 
Good -~-.----_-__- Pain’ Sss2seee_ 252 
Good ----.--~.-_-_ POOF! sess si 


Shallow water Openland 
areas wildlife 
Wary pi ee rae ae 
Poor, 2228 ese 3 2s Poor ~_-~--.- 
Very poor —-..-.-- Fair cs ssccee 
Very poor —.-...-- Fair® “2ces2s.. 
POOr sssS-thsucsss Poor ~-~----- 
Very poor —--.---. Poor ---.--.- 
Very poor —--...-- Poor 2-1... 
Very poor —.-..--. Poor’ -isecae. 
Very poor —------- Poor —~------. 
Fair secs -enscese' Good —~.--~.-- 
Good) {5225625 oe Fair. soscee2. 
Very poor —------. Good ~~-.~---- 
Very poor —------_ Good ~--~-~-. 
Very poor —-..-.-- Fair -------- 
Poor :2ass2c2ssdess Good ~----~-. 
Very poor —..-----| Good ------__ 
Very poor ~----... Fair) es-ss20 
Very poor —------_ Good ~-~----- 
Very poor —---_.-- Good ~~------ 
Palf. .2s2ccececns5 Good ~------- 
Poor sss se SS Good -_.-.-_- 
Pais 287 Sooo Ss Good __-~_--- 
A) ce Good ~------- 
Hail’ -co2ss-5 82224 Good -----___ 
Poor <-2o5 noes SS Good ~----~-- 


Potential as habitat for— 


Woodland Wetland 
wildlife wildlife 
Good _--------.-- Very poor. 
Pea eee lee 
Beir cee sn cea) Very meer 
Fair (sso 2224 es Poor. 
POO? 2cocctencceu Very poor. 
Poor =2s-.iisc--- Very poor. 
Poor — ----------- Very poor. 
Poor s2se2-42 5022 Very poor. 
Good). 2-cs--Seses Poor. 
Poor? 32222252225 Good 
Good ~~--------~- Very poor. 
Good ~~-----.-~-- Very poor, 
Good ~-.------_-- Very poor. 
Good: asesces she Poor. 
Good ~----------— Very poor. 
Good ~----------.| Very poor. 
Good -------~..-- Very poor. 
Good -.s.--.--+_| Very poor. 
Good: 2s.s2222-2-| Fair. 
Good ~~.----_~.--! Poor. 
Good --~--------- Fair. 
Good -.~---------- Poor. 
Good ------------ Fair. 
Good ------~~-.-- Fair. 
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TABLE 4.—Wildlife habitat 


Potential for habitat elements 


Map symbol and soil name 
hea Grain and seed 


crops 

784B: . 

Riceville --.--_.-----------.------ Pair 22252252508 
798B: : 

Prov ht. 2 nnak ou ieee eee Fait .ciccc2e0- ees 
926: 

Canoes. 2.2222 sot ee oss e Good ~__-__~.-----+- 
977: 

Richwood ~-------~--------~-~----| Good ~------------- 
978: 

Pestitia? acne Os Good ~------------+- 


other fruit, buds, catkins, twigs, bark, or foliage that 
wildlife eat. Examples of native plants are oak, poplar, 
cherry, apple, hawthorn, hickory, black walnut, black- 
berry, grape, and briers. Examples of fruit-producing 
shrubs that are commercially available and suitable for 
planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. Major soil properties that affect 
growth of hardwood trees and shrubs are depth of the 
root zone, available water capacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Examples 
are pine, spruce, hemlock, fir, yew, cedar, and juniper. 
Major soil properties that affect the growth of conif- 
erous plants are depth of the root zone, available 
water capacity, and wetness. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclu- 
sive of submerged or floating aquatics. They produce 
food or cover for wildlife that use wetland as habitat. 
Examples of wetland plants are smartweed, rushes, 
sedges, reeds, arrowhead, and cattail. Major soil prop- 
erties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and 
surface stoniness. 

Shallow water areas are bodies of surface water that 
have an average depth of less than 5 feet and are useful 
to wildlife. They can be naturally wet areas, or they 
can be created by dams or levees or by water-control 
devices in marshes or streams. Examples are muskrat 
marshes, waterfowl] feeding areas, wildlife watering 
developments, beaver ponds, and other wildlife ponds. 
Major soil properties affecting shallow water areas are 
depth to bedrock, surface stoniness, slope, and perme- 
ability. The availability of a dependable water supply 
is important if water areas are to be developed. 

The kinds of wildlife habitat are briefly described 
in the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild herba- 


Grasses and Wild herbaceous Hardwood 
legumes plants trees 
eee ot! Good... crs 222e252| “Faire Stescceccssce 
eS a Se Good ~_-----------| Fair ~~----------- 
Sea eho S Good) -2--.2-.---.-| Good secssse- un. 
tee ES le Good Soo see sihe}, (Good), os-osesecnee 
wise ve Sees Good ~------------| Good ------------- 


ceous plants. The kinds of wildlife attracted to these 
areas include bobwhite quail, pheasant, meadowlark, 
field sparrow, killdeer, cottontail rabbit, red fox, and 
woodchuck. 

Woodland habitat consists of hardwoods or conifers 
or a mixture of both, with associated grasses, legumes, 
and wild herbaceous plants. Examples of wildlife at- 
tracted to this habitat are woodpeckers, fox squirrels, 
fox, raccoon, and white-tailed deer. 

Wetland habitat consists of water-tolerant plants in 
open, marshy, or swampy shallow water areas. Exam- 
ples of wildlife attracted to this habitat are ducks, 
geese, herons, shore birds, kingfishers, muskrat, mink, 
and beaver. 


Recreation 


The soils of the survey area are rated in table 5 
according to limitations that affect their suitability 
for camp areas, picnic areas, playgrounds, and paths 
and trails. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and acces- 
sibility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vege- 
tation, access to water, potential water impoundment 
sites available, and either access to public sewerlines 
or capacity of the soil to absorb septie tank effluent. 
Soils subject to flooding are limited, in varying degree, 
for recreational use by the duration of flooding and 
the season when it occurs. Onsite assessment of height, 
duration, and frequency of flooding is essential in plan- 
ning recreational facilities. 

In table 5 the limitations of soils are rated as slight, 
moderate, or severe. Slight means that the soil prop- 
erties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means 
that soil properties are unfavorable and that limita- 
tions can be offset only by costly soil reclamation, 
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Potential as habitat for— 


Sie ‘ante, sa ag nlite “wilde valde 
Fair’ 222522222522 Fair 22sscc--4-35- Pair: 2522 sees! Fair 2-22-sceo25 Waite tao oe ar Fair. 
Fair 2353503 Fair 20h hose ek Pair -2-3--1_--1W-| Bair 2s es Fain 2-eso 255 soe Fair. 
Good 22223522 Wait eee sae Pair: cases cs5 tle Good _---------- Good ~_------~---- Fair. 
Good ~-----_--_-__ Poor’ 2oeetus oo Poor Jsesoctncs Ss Good ___--_---___ Good _----..___-_ Poor. 
Good ~~~ -_-_-_-___ Poor .)2-2.25=_o2ec. Poor: Jocsseih | Good __2------___ Good —-----.-----_ Poor. 


special design, intensive maintenance, limited use, or 
by a combination of these measures. 

The information in table 5 can be supplemented by 
additional information in other parts of this survey. 
Especially helpful are interpretations for septic tank 
absorption fields, given in table 9, and interpretations 
for dwellings without basements and for local roads 
and streets, given in table 10. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stablizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils for this use have mild slopes and are not wet nor 
subject to flooding during the period of use. The sur- 
face has few or no stones or boulders, absorbs rainfall 
readily but remains firm, and is not dusty when dry. 
Strong slopes and stones or boulders can greatly in- 
crease the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and park- 
ing areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and not 
wet nor subject to flooding during the season of use. 
The surface is free of stones or boulders, is firm after 
rains, and is not dusty when dry. If shaping is re- 
quired to obtain a uniform grade, the depth of the soil 
over rock should be sufficient to allow necessary grad- 
ing. 

The design and layout of paths and trails for walk- 
ing, horseback riding, and bicycling should require 
little or no cutting and filling. The best soils for this 
use are those that are not wet, are firm after rains, 
are not dusty when dry, and are not subject to flood- 
ing more than once during the period of use. They 


should have moderate slopes and have few or no 
stones or boulders on the surface (fig. 15). 


Engineering * 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
materials, and water management. Among those who 
can benefit from this section are engineers, landown- 
ers, community decision-makers and planners, town 
and city managers, land developers, builders, contrac- 
tors, and farmers and ranchers. 

The ratings in tables in this section are based on 


*VOLNEY H. SMITH, assistant state conservation engineer, 
Soil Conservation Service, assisted in preparation of this section. 


Figure 15.—Scenic area that is not suitable for campsites because 
of potential high-velocity flooding. Soils are in an area of 
Dorchester-Volney complex. 
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TABLE 5.—Recreational development 


[Some terms that describe restrictive soil features are sea in ne Glossary. See text for definitions of “slight,” “moderate,” 
and “severe” 


Mag een Camp areas Picnic areas Playgrounds Paths and trails 
278: 
Terri] ~.-----.-..------ Slight.:.----s-s.5-505. Slight ~-------_------ Moderate: slope —__-_ Slight. 
4l: 
Sparta —-_._-___-____--__ Moderate: too sandy--| Moderate: too sandy-_-| Moderate: too sandy__| Moderate: too sandy. 
AIB: 
Sparta ~-__-__--_-______ Moderate: too sandy__| Moderate: too sandy_- ogee too sandy, | Moderate: too sandy. 
slope. 
4IC: 
Sparta ~----------_--_-- Moderate: too sandy--| Moderate: too sandy--|] Severe: slope ------_ Moderate: too sandy. 
41D: 
Sparta. i24--se=-25--2-24 Moderate: toosandy, | Moderate: too sandy, | Severe: slope ~--~_-- Moderate: too sandy. 
slope. slope. 
63C: 
Chelsea ~------------_-_| Moderate: too sandy__| Moderate: too sandy_- meveres too sandy, Moderate: too sandy. 
slope. 
63E: 
Chelsea ~-----..~------- Severe: too sandy, Severe: slope ~------ Severe: too sandy, Moderate: too sandy, 
slope. slope. slope, 
83B: 
Kenyon —--------------- Moderate: peres Slight ~--.----------- Moderate: slope —---- Slight. 
slowly. 
83C, 83C2: 
Kenyon ~~ --~----------- Moderate: peres Slight ~-------------- Severe: slope -...--. Slight. 
slowly, slope. 
4: 
Clyde: 522-3 3 oe Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness. wetness. wetness. 
, 98B: 
Huntsville ~--------__--_ Severe: floods _.-._-- Moderate: floods -...| Moderate: floods ~-_| Slight. 
t09B: 7 
Backbone —~------------ Slight’ =2--s2-=--+--=-| Slight) 2--244-22+--.-+ Moderate: slope, Slight. 
depth to rock. 
109C: é 
Backbone -~-~------------ Slight -.----------_-- Slight: s42issseee-55-+ Severe: slope -------- Slight. 
109D: 
Backbone -~------------- Moderate: slope —_--- Moderate: slope ~---- Severe: slope —~-._-___ Slight. 
1108: 
Lamont -~--------------| Slight ~---------_-__- Slight, .ooos225.c0520. Moderate: slope _-___ Slight. 
110C: 
Lamont -------------~-- Moderate: slope ~---- Moderate: slope —--_-_ Severe: slope ------~- Slight. 
1I5F: 
Sandy escarpments —_-_-- Severe: slope —---~-- Severe: slope  _----.| Severe: slope ----.--| Moderate: slope. 
135, C135: 
Coland ~_-__~_-~--------' Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
wetness, percs slowly. wetness. wetness. wetness. 
142B: 
Chaseburg ---------~---- Severe: floods ~.----- Medeat floods, Severe: floods ~.--_._ Moderate: floods. 
slope. 
151, 152: 


Marshan ----~----------- Severe: wetness —_-~- Severe: wetness —--_- Severe: wetness ~-___ Severe: wetness. 
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Map symbol and 


soil name Camp areas Picnic areas Playgrounds Paths and trails 
158, C158: 
Dorchester ~__.-_.--_-___ Severe: floods _----~~ Severe: floods ~------ Severe: floods __----_ Moderate: floods. 
162B: 
Downs ~----.--_---..-__| Slight —___..--.-_-_-- Slight ~-------------- Moderate: slope ~---_ Slight. 
162C, 162C2: 
Downs ~-.-.----------_. Slight: 2 2--see0 251 Slight: 2222-22222. Severe: slope —_~.--- Slight. 
162D, !62D2: 
Downs ~----.~-_-----.-. Moderate: slope ~----| Moderate: slope ~----] Severe: slope ~------~ Slight. 
162E2 
Downs ~~~~-~--_--~.--~~ Severe: slope -.--.-- Severe: slope -----~. Severe: slope ~----.. Moderate: slope. 
163B: ‘ 
Fayette ~------.-.---_._ Slight: i222. si-.-s2cee Slight. 222-2525 e225. Moderate: slope ----- Slight. 
163C, 163C2: 
Fayette ~--------_-_---_ Slight: =.-22--s--s-=- Slight>2ss225.225=+ = Severe: slope —------_ Slight. 
163D, 163D2, 163D3: 
Fayette ~~. ---_-..____. Moderate: slope -._-_-_| Moderate: slope ~---- Severe: slope —------_ Slight. 
163E, 163E2, 163E3, 163F, 
163F2, 163F3: 
Fayette ~-----.----_-___ Severe: slope —------- Severe: slope ..----- Severe: slope —-~----- Moderate: slope. 
163G: 
Fayette —~~-------_---__ Severe: slope —-_--_-- Severe: slope ------- Severe: slope —------ Severe: slope. 
I71B: ; 
Bassett -----_---_------ Moderate: percs Slight ~-------------- Moderate: slope ~.---| Slight. 
slowly. 
{71C, 171C2: Fi 
Bassett ------.---------- Moderate: percs Slight --------------- Severe: slope —------ Slight 
slowly. 
171D2: 
Bassett ------_---------- Moderate: slope, Moderate: slope —---- Severe: slope ---.-~- Slight. 
percs slowly. 
(71E2: 
Bassett 2--2.---s--2-2--- Severe: slope —--.--. Severe: slope —------ Severe: slope ------- Moderate: slope. 
{75B: 
Dickinson ---.-------.--| Slight ~--.----.------ Slight ~---_---_-----_| Moderate: slope —---- Slight. 
I75C: ; . 
Dickinson ------.-..---- Slight: 2222200022055 Slight ~------_----_-- Severe: slope ------- Slight. 
178D: : 
Dickinson -~~----..----~- Moderate: slope ~-._. Moderate: slope —_.-_ Severe: slope —------- Slight. 
177: 
Saude ~_.--.------------ Slight ----.-.-----_-_ Slight:.: 2-220. oo Slight --------------- Slight 
177B: . 
Saude’ ~2-22-2222--2---- Slight ~---.------____ Slight ~--------_---- Moderate: slope ~.--_ Slight. 
177C: : 
Saude --.-..-.---------- Slight; 222 ---2-c-s-2s Slight ----.----.---- Severe: slope -~-~--- Slight. 
178: ; . 
Waukee: .2-2-on sb Slight ---.--_------_- Slight -----------._-_] Slight ~------------~- Slight. 
\78B: J 
Waukee ~-----.--.-----~ Slight ------------___ Slight ~----------..-- Moderate: slope ~-~__ Slight. 
183C: 5 
Dubuque ~--------~~-.-- Slight ------_--._._-- Slight ~-.---.----__-- Severe: slope, depth Slight. 


to rock. 
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Map symbol and 
soil name 


183D2: 
Dubuque 


(83E, 183E2, 183F: 
Dubuque 


193: 
Camden 


213B: 
Rockton 


214: 
Rockton 


214B: 
Rockton 


214C: 
Rockton 


225, 226: 


284: 
Flagler -.-_-------------| 


284B: 
Flagler 2--.2--+-222-.=—=- 


284C: 
Flagler --.--------~----- 


285E2: 
Burkhardt 


Camp areas Picnic areas Playgrounds Paths and trails 
Moderate: slope -----| Moderate: slope ~-__- Severe: slope, depth Slight. 
to rock. 
Severe: slope --~--~-- Severe: slope —---~_- Severe: slope, depth Moderate: slope. 
to rock. 
Slight -------..------ Slights.2-<0 5-255 --2 Slight. .-=..22-2..~.-- Slight. 
Moderate: wetness —-| Moderate: wetness -_| Moderate: slope, Moderate: wetness. 
wetness. 
Slight ~------------.- Slight _--_-..-------- Moderate: depth to Slight. 
rock. 
Slight ~-------------- Slight: 222225. se eS Moderate: depth to Slight. 
rock, slope. 
Slight) 2-95-24 =-a5. "0 Slight) 2225.0 42-5255 Moderate: depth to Slight. 
rock, 
Slight: «=--s2scn2---2- Slight _-------.------ Moderate: depth to Slight. 
rock, slope. 
Slight ---.---------~. Slight: 2225-3 Severe: slope —---..- Slight. 
Moderate: Moderate: small Severe: small stones, | Moderate: small 
small stones, slope. stones, slope. slope. stones. 
Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 


excess humus. 


Moderate: wetness —- 


Slight 


Moderate: 


excess humus. excess humus. 


Moderate: wetness __| Moderate: wetness -- 
Slight ~-.---.-------- Slight; 2222223025. 
Slight .-------------- Moderate: slope —---_ 
Slight 22222-25505 Slight 25.2222. seseu5- 
Slight .---2-+s--=---= Moderate: slope ~---- 
Slight .-.------------ Severe: slope 

Slight -----.--------- Slight ~-----.-------- 
Slight ~-------------- Moderate: slope ~---- 
Slight _-.--.-_------- Severe: slope 

Moderate: slope —----- Severe: slope 


excess humus. 


Moderate: 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


wetness. 
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soil name Camp areas Pienic areas Playgrounds Paths and trails 
302B: 
Coggon  ---------------_ Moderate: Slirht’ cine. 22-2. Moderate: slope --~-- Slight. 
percs slowly. 
302C: 
Coggon ~_---_~--_------ Moderate: Slight ___-__-_------__ Severe: slope -~---... Slight. 
percs slowly. 
315: 
Loamy alluvial Jand —___ Severe: floods _-__-__ Severe: floods --_---- Severe: floods ~.----- Moderate: floods. 
354: 
Marsh). 22245 *2 2 Severe: wetness —---- Severe: wetness ~---_ Severe: wetness ~~... Severe: wetness. 
391B: 
Clyde part _.-.-___-.____ Severe: Severe: floods, Severe: floods, Severe: floods, 
floods, wetness. wetness. wetness, wetness. 
Floyd part ----__-_-_-_~_ Moderate: wetness -_| Moderate: wetness --} Moderate: slope, Moderate: wetness. 
wetness. 
394B: ; 
Ostrander ---.---------- Slight ~_----.---.._--] Slight ~...---------. Moderate: slope ----- Slight. 
394C, 394C2: : 
Ostrander ------------—- Slight -_-.--.-_-----_ ight 22-222 2c2 28 Severe: slope ------- Slight. 
398: 
Tripoli 2.3205 2S soso Severe: wetness, | | Severe: wetness —-.._ Severe: wetness —---_ Severe: wetness. 
peres slowly. 
399: 
Readlyn ~--------------- Moderate: wetness ___| Moderate: wetness --| Moderate: wetness --| Moderate: wetness, 
399B: 
Readlyn —~--------------- Moderate: wetness __-| Moderate: wetness —— Moderate: wetness, Moderate: wetness. 
slope. 
407B: 
Schley -.-------~------- Moderate: wetness __-| Moderate: wetness —-] Moderate: wetness --| Moderate: wetness. 
4088: ; 
Olin: <2 wese 2-3 ssc7 22 Slight .--------.--_-- Slight -----.-----_-- Moderate: slope —---- Slight. 
408C: ; 
Olin. soacse seco ese See Slight ~---------..--- Slight .---.---.------ Severe: slope — ----__ Slight. 
409B: 
Dickinson .----------.-- Slight .-_-.-------_-. Slight --.--__-.----_. Moderate: slope ~---- Slight. 
409C; 
Dickinson ~------------- Slight _-.------------ Slight --------------- Severe: slope -__.--- Slight. 
444B; 
Jacwin ——--~----------- Severe: percs Moderate: wetness -_| Severe: percs slowly__| Moderate: wetness. 
slowly. 
444C: 
Jaewin —~------~------- Severe: percs Moderate: wetness .-| Severe: slope, peres Moderate: wetness. 
slowly. slowly. 
444D: 
Jaewin ----------------| Severe: percs Moderate: slope, Severe: slope, percs Moderate: wetness. 
slowly. wetness, slowly. 
471: 
Oran W522 a3 - 8 Moderate: wetness __.| Moderate: wetness -_| Moderate: wetness Moderate: wetness. 
478G: 
Rock: outcrop: part) so. 32 |o ee ee ee ee ee ee ee ee eee aes 
Nordness part ~-.------- Severe: slope —----_~- Severe: slope ------- Severe: depth to Severe: slope. 


rock, 
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Map symbol and 
soil name 


485: 
Spillville  ~-------------- 


487B: 


Otter part ~------------- 


Huntsville part ~-__----- 


489: 


Ossian ~_-----------~--- 


496B: 


Dorchester part -.------- 


Volney part -----------~- 


497F: 


Fayette part -----.------ 
Dubuque part ~----_-.--- 


Jaewin part —~----------- 


497G: 


Fayette part ~.-------~--- 
Dubuque part ~~--------- 


Jaewin part ---_----.... 


499B: 


Nordness ~------~------- 


499D: 


Nordness ~-------~------ 


499F: 


Nordness ~-------~-----+- 


512B: 


Marlean ~.--_----------- 


512D; 


Marlean ~--------------- 


Pienic areas 


Moderate: slope ~---- 

Severe: slope ~-.---- 

Severe: floods .----.. 

Severe: wetness, 
floods. 


Moderate: floods -~-- 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: floods ------- 


Severe: floods, small 
stones, large stones. 


Severe: slope ~------ 
Severe: slope —---~-- 


Severe: slope, 
wetness. 


Severe: slope —------ 


Severe: slope ------- 


Severe: slope, 
wetness. 


Moderate: slope -----~ 


Severe: slope —.---_- 


Moderate: slope —-~-- 


TABLE 5.—Recreational development—Continued 


Playgrounds 


Severe: slope -_--~_- 
Severe: slope --.--.. 
Severe: slope —~-.---- 


Severe: floods ~--.--- 


Severe: wetness, 
floods. 


Moderate: floods —.-- 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: floods ~---~~- 


Severe: floods, large 


stones, depth to rock. 


Severe: slope ------- 


Severe: slope, depth 
to rock. 


Severe: slope, peres 
slowly. 


Severe: slope —---~_- 


Severe: slope, depth 
to rock. 


Severe: slope, percs 
slowly. 


Severe: depth to 
rock, 


Severe: depth to 
rock, 


Severe: depth to 
rock. 


Moderate: slope, 
depth to rock. 


Severe: slope, depth 
to rock. 


Paths and trails 


Slight. 
Slight. 
Moderate: slope. 
Moderate: floods. 
Severe: wetness. 
Slight. 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Moderate: floods. 
Moderate: floods, 


large stones, small 
stones. 


Moderate: slope. 


Moderate: slope. 


Moderate: wetness. 


Severe: slope. 


Severe: slope. 
Severe: wetness, 


slope. 


Slight. 


Slight. 


Moderate: slope. 


Slight. 


Slight. 


Map symbol and 
soil name 


551: 


Calamine ~-------_______ 


620B: 


Port Byron ~--_-----_-__ 


714, 714B: 


Winneshiek ~____________ 


714C; 


Winneshiek ~-------.---- 


714D: 


Winneshiek ~---_-~---~~- 


725: 
Hayfield s--.2--5--~c5-- 


763D2: 
Exette 


763E2, 763E3, 763F2, 763F3: 


Exette 


777: 
Wapsie 


_77TB: 
Wapsie 


781B: 


781C: 
Lourdes 


782, 782B: 
Donnan 


782C: 
Donnan 


783B: 
Cresco 


783C: 
Cresco 


784B: 
Riceville 


798B: 


Protivin ~-.-.----------- 
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TABLE 5.—Recreational development—Continued 


Camp areas 


Severe: floods, soil 
blowing. 


Severe: wetness, 
peres slowly. 


Slight ------------___ 
Slight --------------- 
Slight: 22-22 --c-sc2s52 
Moderate: slope ----_ 
Moderate: wetness 
Moderate: slope —~-_-- 
Severe: slope 

Slight ~----------_.-- 
Slight: ~-=-=-~--=--=<- 
Slight ~-------------- 
Moderate: percs 
slowly. 

Moderate: percs 
slowly. 

Severe: percs 
slowly. 

Severe: percs 
slowly. 

Moderate: percs 


slowly, wetness. 


Moderate: percs 
slowly, wetness. 


Moderate: wetness 
percs slowly. 


Moderate: wetness, 
percs slowly. 


Picnic areas 


Moderate: floods -~-- 
Severe: wetness ____~ 
Slight: <2-222s-.-----+ 
Slight..2-ss22.-522-2- 
Slight .---------..--- 
Moderate: slope —---- 
--| Moderate: wetness ~~ 
Moderate: slope ~---_ 
Severe: slope —------ 
Slight: qosssssceese- os 
Slight 2sscssesesccscs 
Slight:.ss202-c.-.2324 
Moderate: wetness -- 
Moderate: wetness ~~ 
Moderate: wetness -_ 
Moderate: wetness —- 
Moderate: wetness —_ 
Moderate: wetness ~- 
Moderate: wetness ~~ 
Moderate: wetness, 


percs slowly. 


Playgrounds 


Moderate: floods —--- 


Severe: wetness, 
peres slowly. 


Moderate: slope ~-___ 
Moderate: depth to 
rock. 

Severe: slope ------- 
Severe: slope —------- 
Moderate: wetness ~~ 
Severe: slope —------ 
Severe: slope —~-----. 
Slight ~-------_-.---- 
Moderate: slope —~--- 
Severe: slope —~_----~ 
Moderate: slope, 


percs slowly. 


Severe: slope ------- 
Severe: percs 

slowly. 
Severe: percs 


slowly, slope. 


Moderate: slope, 
peres slowly, 
wetness. 


Severe: slope -___--- 


slope 


Moderate: slope, 
wetness, peres 
slowly. 


Moderate: slope, 
wetness, percs 
slowly. 
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Paths and trails 


Slight. 


Severe: wetness, 


Slight. 


Slight. 


Slight. 
Slight. 
Moderate: wetness. 
Slight. 
Moderate: slope. 
Slight. 

Slight. 

Slight. 


Slight. 
Slight. 
Moderate: wetness. 
Moderate: 


wetness. 


Slight. 


Slight. 


Moderate: wetness. 


Moderate: wetness. 
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TABLE 5.—Recreational development—Continued 


Map symbol and Camp areas Picnic areas Playgrounds Paths and trails 
soil name 

926: : 

Canoe? esuceecceecce es Moderate: wetness --| Moderate: wetness --| Moderate: wetness ~-| Moderate: wetness. 
977: 

Richwood ~-------------- Slight --------.----.- Slight ~------~.----.- Slight. 2u2sss25-0222555 Slight. 
978: . 

Festina ----..---------- Slight _..------------ Slight ~-.---.-------- Slight:.os-cssseesse-24 Slight. 


test data and estimated data in the “Soil properties” 
section. The ratings were determined jointly by soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses, 

Among the soil properties and site conditions iden- 
tified by the soil survey and used in determining the 
ratings in this section are grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to and 
hardness of bedrock within a depth of 5 or 6 feet, soil 
wetness characteristics, depth to a seasonal water 
table, slope, likelihood of flooding, natural soil struc- 
ture or aggregation, in-place soil density, and geologic 
origin of the soil material. Where pertinent, data about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations were also 
considered. 

Based on the information assembled about soil prop- 
erties, ranges of values may be estimated for erodibil- 
ity, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressibil- 
ity, slope stability, and other factors of expected soil 
behavior in engineering uses. As appropriate, these 
values may be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction 
and maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to—(1) select 
potential residential, commercial, industrial, and rec- 
reational areas; (2) make preliminary estimates 
pertinent to construction in a particular area; (3) 
evaluate alternate routes for roads, streets, highways, 
pipelines, and underground cables; (4) evaluate alter- 
nate sites for location of sanitary landfills, onsite 
sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, 
clay, and topsoil; (7) plan farm drainage systems, 
irrigation systems, ponds, terraces, and other struc- 
tures for soil and water conservation; (8) relate 
performance of structures already built to the proper- 
ties of the kinds of soil on which they are built so that 
performance of similar structures on the same or a 
similar soil in other locations can be predicted; and 
(9) predict the trafficability of soils for cross-country 


movement of vehicles and construction equipment. 

Data presented in this section are useful for land- 
use planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, 
because of the scale of the detailed map in this soil 
survey, small areas of soils that differ from the domi- 
nant soil may be included in mapping. Thus, these 
data do not eliminate the need for onsite investigations 
and testing. 

The information is presented mainly in tables. 
Table 10 shows, for each kind of soil, ratings of the 
degree and kind of limitations for building site 
development; table 9, for sanitary facilities; and table 
12, for water management. Table 11 shows the suit- 
ability of each kind of soil as a source of construction 
materials (See page 150). 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey can be used to make additional interpreta- 
tions and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in the soil survey have 
different meanings in soil science than in engineering; 
the Glossary defines many of these terms. 


Soil properties 


Extensive data about soil properties collected dur- 
ing the soil survey are summarized on the following 
pages. The two main sources of these data are the 
many thousands of soil borings made during the 
course of the survey and the laboratory analyses se- 
lected from representative soil profiles in the field. 

When he makes soil borings during field mapping, 
the soil scientist can identify several important soil 
properties. He notes the seasonal soil moisture condi- 
tion, or the presence of free water and its depth in the 
profile. For each horizon, he notes the thickness of the 
soil and its color; the texture, or the amount of clay, 
silt, sand, and gravel or other coarse fragments; the 
structure, or natural pattern of cracks and pores in 
the undisturbed soil; and the consistence of soil in- 
place under the existing soil moisture conditions. He 
records the root depth of existing plants, determines 
soil pH or reaction, and identifies any free carbonates. 

Samples of soil material are analyzed in the lab- 
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oratory to verify the field estirnates of soil properties 
and to characterize key soils, especially properties 
that cannot be estimated accurately by field observa- 
tion. Laboratory analyses are not conducted for all soil 
series in the survey area, but laboratory data for many 
of the soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications 
and in physical and chemical properties for each 
major horizon of each soil in the survey area. Also, 
pertinent soil and water features, engineering test 
data, and data obtained from laboratory analyses, 
both physical and chemical, are presented. 


Engineering properties 


Table 6 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. These estimates are presented as 
ranges in value most likely to exist in areas where the 
soil is mapped. 

Most soils have, within the upper 5 or 6 feet, hori- 
zons of contrasting properties. Information is pre- 
sented for each of these contrasting horizons. Depth 
to the upper and lower boundaries of each horizon in a 
typical profile of each soil ig indicated. More informa- 
tion about the range in depth and in properties of 
each horizon is given for each soil series in ‘‘Descrip- 
tions of the soils.” 

Texture is described in table 6 in standard terms 
used by the United States Department of Agriculture 
(USDA). These terms are defined according to per- 
centages of sand, silt, and clay in soil material that is 
less than 2 millimeters in diameter. “Loam,” for ex- 
ample, is soil material that is 7 to 27 percent clay, 28 
to 50 percent silt, and less than 52 percent sand. If a 
soil contains gravel or other particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly loam.” Other texture terms used by the 
USDA are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified soil classification 
system (2) and the American Association of State 
Highway and Transportation Officials soil classifica- 
tion system (AASHTO) (1). In table 6 soils in the 
survey area are classified according to both systems. 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plas- 
ticity index, liquid limit, and organic matter content. 
Soils are grouped into 15 classes—eight classes of 
coarse-grained soils, identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and OH; and one 
class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes have a dual classi- 
fication symbol, for example CL-ML. 

The AASHTO system is used to classify soils ac- 
cording to those properties that affect their use in 
highway construction and maintenance. In this sys- 
tem a mineral soil is classified as one of seven basic 
groups ranging from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity 
index. Soils in group A-1l are coarse grained and low 
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in content of fines. At the other extreme, in group 
A-7, are fine-grained soils. Highly organic soils are 
classified as A—-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: 
A-1l-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, 
and A-7-6. As an additional refinement, the desirability 
of soils as subgrade material can be indicated by a 
group index number. These numbers range from 0 for 
the best subgrade material to 20 or more for the poorest. 
The AASHTO classification for soils tested in the sur- 
vey area, with group index numbers in parentheses, is 
given in table 13. The estimated classification, without 
group index numbers, is given in table 6. 

Also in table 6 the percentage, by weight, of cobbles 
or the rock fragments more than 3 inches in diameter 
are estimated for each major horizon. These estimates 
are determined largely by observing volume percent- 
age in the field and then converting it, by formula, 
to weight percentage. 

Percentage of the soil material less than 3 inches 
in diameter that passes each of four standard sieves 
is estimated for each major horizon. The estimates 
are based on tests of soils that were sampled in the 
survey area and in nearby areas and on field estimates 
from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil ma- 
terial. These indexes are used in both the Unified and 
the AASHTO soil classification systems. They are also 
used as indicators in making general predictions of 
soil behavior. 

Range in liquid limit and plasticity index are es- 
timated on the basis of test data from the survey area 
or from nearby areas and on observations of the many 
soil borings made during the survey. 


Physical and chemical properties 


Table 7 (See page 180) shows estimated values for 
several soil characteristics and features that affect be- 
havior of soils in engineering uses. These estimates are 
given for each major horizon, at the depths indicated, 
in the representative profile of each soil. The estimates 
are based on field observations and on test data for 
these and similar soils. 

Permeability is estimated on the basis of known re- 
lationships between the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are lat- 
eral seepage or such transient soil features as plow- 
pans and surface crusts. Permeability of the soil is an 
important factor to be considered in the planning and 
design of drainage systems, in evaluating the potential 
of soils for septic tank systems and other waste dis- 
posal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organic matter, soil tex- 
ture, and soil structure. Shallow-rooted plants are not 
likely to use the available water from the deeper soil 
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TABLE 6.—Engineering properties 


[The symbol < means less than; > means greater than. 


Classification 


Map symbol 
and soil name 


Depth USDA texture 


Unified AASHTO 
278: 
Terril --------------~------------] 0-88 | Loam ~-_---~------~------------------- OL, CL A-4, A-6 
are eerie et eee eterno CL A-4, A-6 
41, 41B, 41C, 41D: 
Sparta -----..------------------| 0-16 | Loamy fine sand ~.----------~------- SM, SP-SM A-2 
Sand. 22-2245 tease ee SP A-3 
63C, 63E: 
Chelsea, 2.22.6 e noes ee 0-5 | Loamy fine sand --------..---------- - 
5-60 | Fine sand __-_----__--------.------- SP, SM A-8, A-2-4 


83B, 83C, 83C2; 


Kenyon ~------------------------| _0-17 | Loam ~-------------------~--------- A-6 
A-6 
Soekowsba se ee se ch eee A-6 
84: 
Clyde ~----.----.------~--------- 0-17 | Clay loam -----_-----~-------------- OL, MH, CL 7 
17-29 | Silty clay loam, clay loam cL A-6, A-7 
29-36 | Sandy loam —-_--~---------_-------- SM, SM-SC -2 
36-60 | Loam ~----------------------------- CL, SC A-6 
98, 98B: 
Huntsville ----------------~------ 0-80 | Silt loam ~--_----------..------..--- CL, ML A-6, A-4 
30-60 | Silt loam ~-------------------------- CL, ML A-4, A-6 
109B, 109C, 109D: 
Backbone ~---------------------- 0-9 | Fine sandy loam ssecetese estes SM, SM-SC A-2, A-4 
9-24 | Sandy loam SM, SC 
24-30 eine loam) 2s oa ece te se 
30-84") Clay -2. 2222s eres cle 
110B, 110C: 
Lamont. 2i2ac0s¢ 5SsoSes2-2n-4- 0-8 | Fine sandy loam —------------_-.---- SM-SC, SC A-2, A-4 
8-30 | Fine sandy loam, loam _| SM-SC, SC A-2, A-4 
80-65 | Fine sand —~__--_-.-------- SM, SP-SM A-2, A-3 
15F: 
Sandy escarpments -------------- iable ~_..----------------~---~-~--|------------------|------~----------- 
135, C135: 
Coland ~---...------------------- A-6, A-7 
oam ——--~~ A-6, A-4 
49-60 | Loamy sand A-2 
142B: 
Chaseburg ~---..---------------_ 0-60 | Silt loam -_-___---__---------------- ML A-4 
151, 182: 
Marshan —---------------------- 0-24 | Clay loam —-__._------.-.-------~--- CL, CH A-7 
24-30 | Loam, sandy loam ~_---------.------ CL, SC A-4, A-6 
80-60 | Coarse sand, gravelly coarse sand —~--. SP, SW A-1 
158, C158: 
Dorchester ___.----------------~- 0-38 | Silt loam ~-------------------------- ML, CL-ML A-4 
88-70 | Silt loam ~--------------_-------+---- OL, ML, CL A-6 


162B, 162C, 162C2, 162D, 162D2, 162E2: 
Downs. 2---.-22-262s-as-se---s06 0-18 | Silt loam ~----.---------------.----- CL, CL-ML A-4, A-6 

18-80 | Silty clay loam CL 

80-60 | Silt loam ~-_--_~_------_~-.------~-_ cL A-6 
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and classifications 


Absence of an entry means data were not estimated] 


Percentage passing sieve number— 


baa er ea Liquid Plasticity 
inches limit index 
4 10 40 200 
Pet Pet 
0-5 100 95-100 70-90 60-80 25-40 8-15 
0-5 100 90-100 70-90 60-80 25-40 8-15 
0 100 100 60-70 1 ee “NP 
0 100 100 65-75 tap) eres ee NP 
0 100 100 65-80 TOBby jl goto NP 
0 100 100 65-80 CS ly aaa Zee NP 
0 100 95-100 85-95 65-75 30-40 10-20 
0-5 90-95 85-95 80-90 50-65 30-40 10-20 
0-5 90-95 85-95 80-90 50-65 25-35 10-20 
0 100 100 80-90 55~75 45-60 15-25 
0 95-100 90-95 75-90 50-75 30-50 10-20 
0-5 80-95 75-90 50-80 15-85 15-20 NP-5 
0-5 90-95 85-90 75-90 45-65 25-85 10-20 
0 100 98-100 90-100 80-100 30-40 5-15 
0 100 100 90-100 80-100 30-40 10-20 
0 100 100 75-85 15-40 15-25 5-10 
0-2 90-95 90-95 65-80 20-40 15-30 5-10 
2-5 90-95 90-95 70-80 50-65 35-45 20-80 
0-2 90-95 90-95 80-95 65-90 50-60 30-40 
0 100 100 80-95 25-50 15-25 5-10 
0 100 100 85-95 30-50 20-30 5-10 
0 100 100 70-90 2) eee ae NP 
0 100 100 95-100 70-90 45-55 20-80 
0 95-100 90-100 50-70 40-60 25-40 8-15 
0 95-100 85-95 40-60 TEGO + inane NP 
0 100 100 90-100 85-100 20-80 15 
0 95-100 95-100 95-100 85-95 40-60 15-25 
0 95-100 95-100 60-70 40-60 20-85 8-15 
0-8 65-90 60-80 20-45 Bebe || ecenttee e NP 
0 100 100 95-100 90-95 25-85 5-10 
0 100 100 95-100 90-95 35-45 10-20 
0 100 100 100 95-100 25-35 5-15 
0 100 100 100 95-100 35-45 15-25 
0 100 100 100 95-100 30-40 11-20 
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bol 
name 


Map s 
and soi 


163B, 163C, 163C2, 163D, 16302, 163D3, 
163E, 163€2, 163E3, 163F, 163F2, 163F3, 


(71B, 171C, 17102, 171D2, 171E2: 
‘Bassett. <2 2222 snacks coe 


175B, 175C, 175D: 
Dickinson 


177, 177B, 177C: 
Saude 


178, 178B: 
Waukee 


183C, 183D2, 183E, 183E2, 183F: 
Dubuque 


213, 213B, 214, 214B, 214C: 
Rockton 


225, 226: 
Lawler 


265, 2658: 
Bixby 


Depth 


In 


SOIL SURVEY 


USDA texture 


Silt loam 25.255 se ene. 
Silty clay loam 
Bilt: loam: 2222 -Ce sesso - ones 


Loam 


Fine sandy loam ~-..--------~.----~- 
Loamy sand _-~ el 
Fine sand 


Loam 


Loam, sandy clay loam ~..-------~-- 


Gravelly sand, loamy coarse sand —.-- 


Silt loam 
Silt loam, silty clay loam ~~---------- 


Silt loam 
Silty clay loam, clay loam, silt loam —~_ 
Sandy loam, sandy clay loam ~_-_~-.~- 


Loam 
Sandy clay loam ~---_--_------------ 
Loamy sand 
Loam, sandy clay loam ~------------- 


Loam 
Loam, sandy clay loam, clay loam ~-.._ 
Clay, silty clay 


TABLE 6.—Engineering properties 


Classification 


AASHTO 


CL-ML, CL 
CL 
CL 


CL, CL-ML 
CL 
CL 


A-38, A-2 


A-6 
A-4, A-6 


A-1 


CL 

CL, SC, CL-ML, 
SM-SC 

Sw, SM 

A-4, A-6 

A-6, A-4 

A-1, A-2 


CL 

CL, SM-SC, SC, 
CL-ML 

SW, SM 


ML, CL-ML A-4, A-6 
CL 


CH 


ML, CL 
cL 
SM, SM-SC 


OL, MH 

CL 

SM 

CL, CL-ML 


ML, CL-ML 


Weathered bedrock -_-_-.--------~-~-|----------------~--|-------~---------- 


Loam 
Cherty loam 
Cherty clay 


Sapric material 
Stratified loamy sand to silt loam —~--__ 


Loam 


Loam 


Stratified coarse sand to gravelly 
sand. 


CL, CL-ML 
Sc, SM 
GC,GM,SC,SM | A-2 


A-8 
A-4, A-6, A~2 


A-6, A-7 
A-6 
A-1 
A-4 
A-4, A-6 
A-1 


CL-ML, CL 

CL-ML, CL, SC, 
SM-SC 

sP 
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Plasticity 
index 


ooo 


95-100 


100 
85-95 
50-90 


98-100 
95-100 


80-95 
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TABLE 6.—Engineering properties 


Classification 


Map symbol 
and soil nate Depth USDA texture 
Unified AASHTO 
In 
284, 284B, 284C: 
Flagler -.----------------------- 0-20 | Sandy loam ~_---------------------- Sc, SM-SC A-2, A-4 
20-28 | Sandy loam, gravelly sandy loam —_--- SC, SM-SC A~2, A-4 
28-60 | Sand, gravelly loamy sand ~-__------_ SP-SM,SW,SP, | A-1, A-3 
SW-SM 
285, 285B, 285C2, 285E2: 
Burkhardt —--------------------- 0-15 | Sandy loam ~---.------------------- SM A-2, A-4 
15-60 | Sand and gravel -------------------- SP A-1 
302B, 302C: 
Coggon —-------..--------------- 0-16: |: “Loam. 22222222h22-2--2 CL, CL-ML A-4, A-6 
16-38 | Loam, clay loam cL A-6 
88-60. || Loam o2-22s25 744-3 Sn eek CL A-6 
315: 
Loamy alluvial land ------------- 0-60. | Variable) — 22-25-22 en eet sec|et ete eee [b= === 
354: 
Marsh ~---------.--------------- 0-60 | Variable ____--_--_-__-..-___----___]_-----------------|-------------+-+---- 
391B: 
Clyde part ---------------------- 0-17 | Clay loam __-------_-------_-------- nt MH, CL A-7 
17-29 | Silty clay loam, clay loam ~--_---_.._- A-6, A-7 
29-36 | Sandy loam ~~-----------------_---- SM, SM-SC A-2 
30-60 | Loam ~----------_-_---___----------| CL, sc A-6 
Floyd part ~---.----------------- 0=19 | Toaing (22S ee ee OL, MH A-7 
19-27 | Sandy clay loam CL A-6 
27-82 | Loamy sand ~--~----- SM A-2 
82-60 | Loam, sandy clay loam ~------------- CL, CL-ML A-6 
394B, 394C, 394C2: 
Ostrander ~--.5- 40.65 -255- ee = Gr18 1 Wiest ee oe aes: CL-ML, CL A-4, A-6 
15-24 Sandy clay loam, loam, sandy loam CL, SC A-6 
24-90. | Loam —-..--2--- 225-2 -2 LL CL A-6 
398: 
Tripoli -.---.------------------- 0-21 | Clay loam —_-------------- A-6, A-7 
21-27 | Clay loam, loam A-6 
27-60 | Loam ~~--~-------~-------~--------- A-6 
399, 399B: 
Readlyn —.------------~--------- 0-18 | Loam A-6 
18-43 | Loam A-6 
43-60 | Loam A-6 
407B: 
Schley -------------------------- 0-16: | eam: acenc 2c ho ea Se CL, ML, CL-ML A-4, A-6 
15-45 | Sandy loam, sandy clay loam, loamy CL’ SC, SM-SC, A-2, A-4 
sand. CL-ML 
45-60 | Loam, sandy loam, sandy clay loam -__| CL A-6 
4088, 408C 
Olintw shoe Sere ede 0-88 | Fine sandy loam —-__---------------- SM-SC, SC A-2, A-4 
88-60"| ‘Loam’ -i0-- 223 oan ec ee CL, SC 6 
4098, 409C: 
Dickinson ~--.--------------.~--- 0-40 | Fine sandy loam —-------------.----- SM, SC, SM-SC A-2, A-4 
40-60: | Tioam’. 2. ee see Se ee eee Po eS CL 6 
444B, 444C, 444D 
Jaewin sooeeess Se 0224 || Goa es ees es eee Se Set OL, ML, OH A-7 
24-31 | Sandy loam ~--..------------------- SC, SM-SC A-6 
81-88 | Silty clay, clay CL, CH A-7 


38 | Weathered bedrock ~.---__..------—..-_| ------~-----------| ------------------ 
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Percentage passing sieve number— 
Rragroents Tiquid Plasticity 
: imit index 
inches 4 10 40 200 
Pet Pet 
0 95~100 90-95 60-70 25-40 15-25 5-10 
0 95-100 90-95 50-70 25-40 15-25 5-10 
0-5 70-90 70-85 20-40 B12 || tee ee, NP 
0 95-100 95-100 60-70 30-40 <26 NP-4 
0 75-85 60-85 20-35 $26. | sev oee e NP 
0 100 95-100 90-95 65-85 20-30 5-15 
2-5 90-95 85-95 80-90 50-65 80-40 10-20 
2-5 90-95 85-95 80-90 50-65 30-40 10-20 
0 100 100 80-90 55-75 45-60 15-25 
0 95-100 90-95 75-90 50-75 30-50 10-20 
0-5 80-95 75-90 50-80 15-35 15-20 NP-5 
0-6 90-95 85-90 75-90 45-65 25-35 10-20 
0 100 100 80-90 55-75 45-60 15-20 
2-8 90-95 70-80 50-70 50-65 25-85 5-15 
2-5 90-95 70-80 50-70 ADB de oe eet 
2-5 90-95 85-95 70-85 50-65 25-35 5-20 
0 100 98-100 90-95 70-90 25-40 5-15 
0-2 95-100 75-98 65-90 45-65 25-35 10-20 
0-1 95-100 90-98 80-95 50-75 25-40 10-20 
0 100 100 85-95 55-75 35-45 15-25 
2-5 90-95 85-90 75-85 55-65 30-40 11-20 
2-5 90-95 85-90 15-85 55-65 30-40 11-20 
0 100 100 85-95 55-75 80-40 15-25 
2-5 90-95 85-90 75-85 55-65 30-40 10-20 
2-5 90-95 85-90 75-85 55-65 25-35 10-20 
0 100 95-100 80-90 55-75 25-40 5-15 
2-8 90-95 70-80 50-70 20-60 20-80 5-10 
2-5 90-95 85-95 70-85 50-65 25-40 10-20 
0 100 95-100 85-95 30-50 20-80 5-10 
2-5 90-95 85-95 80-90 45-65 25-85 10-20 
0 100 100 80-95 85-50 15-80 6-10 
2-5 90-95 85-95 80-90 55-65 25-35 11-20 
0 100 100 90-95 50-65 40-55 10-15 
2-5 95-100 90-95 BB-75 35-50 15-25 5-10 
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TABLE 6.—Engineering properties 
a bol Classification 
‘ap symbo 
and pel nine Depth USDA texture 
Unified AASHTO 
In 
ATI: 
Oran: ccssoosesecshi ae oe ceke 0-18 | Loam CL, CL-ML A-4, A-6 
18-58 CL A-6 
58-74 | Loam cL A-6 
478G: 
Rock outcrop part ----..-----~---|----------|-_----------------~-------------------| --~--<--<-2-------|------------------ 
Nordness part --------------~.~- 0-11 | Silt loam ~--.---_---~~---.-----~---- CL, CL-ML A-4 
11-16 | Silty clay loam, elay, silty clay ------- CL, CH A-7 
16 | Unweathered Hedrock: cance see Ss ae ee 
480C, 480D2, 480E2: 
Orwood ~-~------------------~--- 0-8 Silt Joam: 25-202 oe A-4, A-6 
8-42 | Silt loam, silty clay loam Cc A-6 
42-60 | Silt loam -----------___------------- A-6 
485: 
Spillville ----------------------- 0-54 | Loam ________--.------------------- A-6 
54-60 | Sandy loam ~~--~~----------~------- SM A-2 
487B: 
Otter part ~------_-------------- 0-51 A-6, A-7 
51-60 A-7, A-6 
Huntsville part ----------------- 0-30 A-6, A-4, A-7 
80-60 A-4, A-6 
489: 
Ossian ---~----------~-~---~----- 0-18 | Silt loam —--.-.----.-------+--- _--| OL, ML, CL A-6, A-7 
18-60 | Silt loam —_.---__._-----------.~---- CL A-6 
490: 
Caneek ------------------------- 0-23 | Silt loam ~--------.----------------- ML, CL-ML A-4 
23-60 | Silt loam ~----_---_-------~--------- OL, ML, CL A-6, A-7 
A496B: 
Dorchester part ~----------~----- 0-38 | Silt loam ~.------------------------- ML, CL-ML A-4 
$8=70: | Silt loam: =22225-52-4--s2--22=-25=> OL, ML, CL A-6 
Volney part ~------.------------- 0-80 | Channery silt loam ~--_---_----_----- SM-SC, SC A-2, A-4 
80-50 | Fragmental material -----_----_-_-.--| GW-GC, GC A-1, A-2 
497F: 
Fayette part -----_-------------- 0-11 | Silt loam ~-------------------------- CL-ML, CL A-4, A-6 
11-47 | Silty clay loam —~_------------------- CL ‘A-7, A-6 
47-73 | Silt loam —--------~----------------- CL A-6 
Dubuque part -----~-------~----- 0-12 | Silt loam _-_---.-------------------- ML, CL-ML A-4, A-6 
12-20 | Silt loam, silty clay loam —--.---.----- CL A-6, A-7 
20-25 ay —---------~-+~-------------+-+--- CH _ 
95 | Unweathered bedrock ~---------~----|_____--_----------|-----~------------ 
Jaewin part ..----.-..---------- 0-24 | Loam ~_----.~--------------~------- OL, ML, OH A-1, A-6 
24-31 | Loam, sandy loam ~----------------- SC, SM-SC A-4 
81-38 | Silty clay, clay -------_-------------- CL, CH A-7 
38-60 | Weathered bedrock _.__-___----------|~---.~-------------|------------------ 
497G: 
Fayette part ---_---------------- 0-11 | Silt loam _---_.---.----------------- CL-ML, CL A-4, A-6 
11-47 | Silty clay loam CL A-7, A-6 
47-78 | Silt loam __----.-------------------- CL A-6 
Dubuque part -----------~------- 0-12 | Silt loam ~-__..--------------------- ML, CL-ML A-4, A-6 
12-20 | Silt loam, silty clay loam ~--------~-- CL A-6, A-7 
90-25 | Clay ___.---.-------------------—-_ CH AT 
25 | Unweathered bedrock ~------_--------|--_----------~---~-|-----------~------ 
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i eee eR NS Liauid Plasticity 
. ml indaex 
inches 4 10 40 200 
Pet Pet 
0 100 100 85-95 55-75 25-35 5-15 
2-5 90-95 85-90 715-85 55-65 80-40 10-20 
2-5 90-95 85-90 15-85 55-65 30-40 10-20 
ee aa Of 100 09900 0290 | 20-80 |B 
2-10 85-95 80-90 70-85 65-85 45-65 30-40 
0 100 100 90-100 80-90 30-40 8-15 
0 100 100 85-95 60-80 30-40 10-20 
0 100 100 85-95 70-90 30-40 10-20 
0 100 95-100 85-95 60-80 25-40 10-20 
0 95-100 85-95 40-60 15-80 NP NP-20 
0 100 98-100 90-100 80-100 80-50 10-20 
0 100 95-100 90-100 80-100 30-50 10-20 
0 100 98-100 90-100 80-100 36-50 10-25 
0 100 100 90-100 80-100 20-40 10-20 
0 100 100 100 95-100 85-50 11-25 
0 100 100 100 95-100 30-40 11-20 
0 100 100 95-100 90-95 25-35 5-10 
0 100 100 95-100 90-95 85-45 10-20 
0 100 100 95-100 90-95 25-35 5-10 
0 100 100 95-100 90-95 35-45 10-20 
20-30 50-60 40-60 30-50 25-50 15-25 5-15 
60-90 10-40 10-80 10-20 8-12 <20 3-10 
0 100 100 100 95-100 25-35 5-15 
0 100 100 100 95-100 85-45 15-25 
0 100 100 100 95-100 30-40 10-20 
0 100 100 100 95-100 25-35 5-15 
100 100 100 95-100 35-45 15-25 
2-10 85-95 80-90 10-85 65-85 50-70 30-45 
0 100 100 90-95 50-65 35-50 10-15 
2-5 95-100 90-95 55-75 35-50 15-30 5-10 
0 100 100 95-100 80-95 40-55 20-80 
0 100 100 100 95-100 25-35 5-15 
0 100 100 100 95-100 35-45 15-25 
0 100 100 100 95-100 80-40 10-20 
0 100 100 100 95-100 25-85 5-15 
0 100 100 100 95-100 85-45 15-25 
2-10 85-95 80-90 70-85 65-85 50-70 30-45 
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TABLE 6.—Engineering properties 
Classification 
Mapsymbol Depth USDA texture 
and soil name 
Unified AASHTO 
In 
497G—Con. 
Jaewin part —------------------- 0424) | ood -- 25s eco een a OL, ML, OB A-7, A-6 
24-81 | Loam, sandy loam ~_---------.~--.-- SC, SM-SC A-4 
81-38 | Silty clay, clay ~---.----.-.----~---- CL, CH A-7 
88 | Weathered bedrock ~--------.----~--~.] ______..-_-_---_-.] .---__--_.-------- 
499B, 499D, 499F; 
Nordness ~.---.----------------- 0-11 | Silt loam ~.-----------_--~---------- CL, CL-ML A-4 
11-16 | Silty clay loam, clay, silty clay -------}| CH A-7 
16° |. Unweathered bedrock  i-. 2252 5). oa a eect o esses see 
512B, 512D: 
Marlean: os225s-2 255-2 s22-3 2-25 0-15 | Loam _---_--------_-~--_~-~--------- CL, CL-ML A+, A-6 
15-52 | Fragmental material GP, GP-GM A-1 
52 | Unweathered bedrock —_..-.----____-_|--------~+--------|____-----------~-- 
6: 
Hanlon ~-----..----------------+-- 0-65 | Fine sandy loam —~_------------------ SM-SC, SC A-4 
65-72 | Loamy fine sand ----------------.--~ SM, SM-SC A-2, A-4 
551: 
Calamine ~--.------....--------- 0-17 | Silty clay loam A-6 
17-29 | Silty clay loam A-6 
29-40 | Silty elay -------------------------- A-7 
40-60 | Weathered bedrock ~--_-------------_ CH A-7 
620B: 
Port Byron ~---~---~~-----~----- 0-15 | Silt loam A-4, A-6 
15-60 | Silt loam ---- A-4, A-6 
714, 714B, 714C, 714D: 
Winneshiek ~_._..--------~----__ Q=11: | Loam; 222 tes-- 22sec eis CL, CL-ML A-4, A-6 
11-18 | Clay loam —_-. CL A-6 
18-24 | Clay, silty clay ------ CH A-7 
24 | Unweathered bedrock ~------.--------|.----------~--~~--|----------------+- 
728: 
Hayfield ------------------------ 0-8 | Loam -------.- A-6 
8-28 | Loam, silt loam i A-4, A-6 
28-60 | Coarse sand, gravelly loamy sand, SM, SP-SM A-1, A-2 
loamy sand. 
763D2, 763E2, 763E3, 763F2, 763F3: 
Bette: 222200 coo oe 0-6 | Silt loam — ML, CL-ML A-4 
6-33 | Silt loam — ML, CL A-6 
33-60 | Silt loam —_-~- CL, ML A-4, A-6 
777, 777B, 777C: 
Wapsie ---------.--------------- 0-7 Tioam 2-222 see sots sou Ses co Sessa cL A-4 
7-23 | Loam, sandy clay loam, clay loam ~ CL, SC, CL-ML A-4, A-6 
23-60 | Gravelly loamy sand, gravelly sand ~..| SM, SP, SP-SM A-l 
781B, 781C: 
Lourdes ~_-------------------~--- 0-8 Lida cre ac ae ce A-6, A-7 
Ba15: | Loame222eccs20 2 ee A- 
15-44 | Clay loam A-6 
44-60 | Clay loam A-6 
782, 782B, 782C: 
DONA <cidacenw cae cence D-18 | Loam snncerccemescnacccedk eee A-4, A-6 
13-24 | Clay loam -6,A-7 
24-48 BY) cate ee ee ee A-7 
48-60 | Clay loam A-6, A-7 
783B, 783C: 
Cresc0 xeon ce sees ee 0-17. | Loam * 22 ea ee ec CL, OL A-6, A-7 
17-60 | Clay loam ~-----__~--------------~-- A-6 
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ee Se yaad Eee 
i imit index 
inches 4 10 40 200 
Pet Pot 


0 100 100 75-80 35-50 20-30 5-10 
0 100 100 75-80 25-40 10-20 2-5 
0 100 100 95-100 90-100 40-50 20-30 
0 100 100 95-100 90-100 40-50 20-30 
0 100 100 95-100 90-100 50-60 25-35 
0 100 100 95-100 90-100 50-60 25-35 
0 100 100 100 95-100 25-40 7-18 
0 100 100 100 95-100 25-40 7-18 
0 100 95-100 85-95 55-70 20-30 5-15 
2-5 90-95 80-95 80-90 50-65 25-40 11-20 
2-10 85-95 80-95 80-90 70-90 55-70 80-45 
0 100 100 90-98 70-90 30-40 10-20 
0 98-100 95-100 70-90 65-80 25-40 5—15 
0-3 85-100 75-98 20-45 §-25 |___.------------- NP 
0 100 100 100 95-100 25-35 5-10 
0 100 100 100 95-100 30-40 11-15 
0 100 100 100 95-100 30-40 8-15 
0 100 90-100 70-90 50-75 25-35 5-10 
0 85-95 80-95 70-85 40-60 20-35 5-15 
0 60-90 60-85 20-40 G=20 fs oe Pe 
0 100 100 90-95 65-80 35-45 11-20 
0 100 95-100 80-90 50-70 30-40 11-20 
2-5 90-95 85-95 80-90 55-70 35-40 15-25 
2-5 90-95 85-95 80-90 55-70 35-40 15-25 
0 100 100 85-95 65-80 30-40 5-20 
0-5 95-100 90-95 80-90 60-75 35-50 15-30 
0-5 95-100 90-95 80-90 60-75 55~70 30-40 
2-5 95-100 85-95 80-90 55-75 35-45 15-25 
0 100 100 90-100 70-80 35-50 10-20 
2-5 95-100 85-95 80-90 55-70 35-40 15-25 
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TABLE 6.—Engineering properties 
i ae Classification 
aps 0 
and soilname Depth USDA texture 
Unified AASHTO 
In 
784B: 
Riceville: s.ccccsaausueesascesscce 0-7 | Loam ~_---------- A-6, A-7 
7-14 | Loam, clay loam — A-6 
14-60 | Clay loam ~_-_-___-___-_____-_---_-- A-6 
798B: 
Protivin st ese ne ee 0-18 | Leam ____-_.----------------------_ A-T 
18-28 A-6 
28-60 A-6 
926: 
Canoe soccence = 0-8 A-4, A-6 
8-17 A-4 
17-60 A-6 
977: ; 
Richwood ~----~----------------- 0-18 | Silt loam ____-__-------------------- ML, CL-ML A-4 
18-60 | Silt loam, silty clay loam ~---------~_ CL A-4, A-6 
978: 
Beéstingd 2225-22 5 0-14 | Silt loam ~-__--_----_--_--_----_--__ CL-ML, CL A-4, A-6 
14-60 | Silt loam, silty clay loam ______._..__ CL = 


1NP means nonplastic. 


horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design of irrigation systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important 
in selecting the crops and ornamental or other plants 
to be grown, in evaluating soil amendments for fertility 
a stabilization, and in evaluating the corrosivity of 
soils. 

Salinity is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter 
at 25° C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirri- 
gated soils. The salinity of individual irrigated fields 
is largely affected by the quality of the irrigation water 
and the irrigation practices. Hence, the salinity of 
individual fields can differ greatly from the value given 
in table 7. Salinity affects the suitability of a soil for 
crop production, its stability when used as a construc- 
tion material, and its potential to corrode metal and 
concrete. 

Shrink-swell potential depends mainly on the 
amount and kind of clay in the soil. Laboratory mea- 
surements of the swelling of undisturbed clods were 
made for many soils. For others it was estimated on 
the basis of the kind of clay and on measurements of 
similar soils. Size of imposed loadings and the magni- 
tude of changes in soil moisture content are also im- 
portant factors that influence the swelling of soils. 
Shrinking and swelling of some soils can cause damage 
to building foundations, basement walls, roads, and 
other structures unless special designs are used. A high 


shrink-swell potential indicates that special design 
and added expense may be required if the planned use 
of the soil will not tolerate large volume changes. 

Risk of corrosion, as used in table 7, pertains to 
potential soil-induced chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material. The rating of soils 
for corrosivity to concrete is based mainly on the sul- 
fate content, soil texture, and acidity. Protective mea- 
sures for steel or more resistant concrete help to avoid 
or minimize damage resulting from the corrosion. In- 
stallations of steel that intersect soil boundaries or 
soil horizons are more susceptible to corrosion than 
installations entirely within one kind of soil or within 
one soil horizon. 

Erosion factors are used to predict the erodibility of 
a soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil 
to erosion by water. Soils having the highest K values 
are the most erodible. K values range from 0.10 to 0.64. 
To estimate annual soil loss per acre, the K value of a 
soil is modified by factors representing plant cover, 
grade and length of slope, management practices, and 
climate. The soil-loss tolerance factor (T) is the maxi- 
mum rate of soil erosion, whether from rainfall or soil 
blowing, that can occur without reducing crop produc- 
tion or environmental quality. The rate is expressed in 
tons of soil loss per acre per year. 

Wind erodibility groups are made up of soils that 
have similar properties that affect their resistance to 
soil blowing if cultivated. The groups are used to pre- 
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Percentage passing sieve number— 

Heaginente Liquid Plasticity 
inch limit index 
ee 4 10 40 200 

Pet Pet 
0 100 100 85-95 60-75 35-45 15-20 
2-5 90-95 85-90 75-85 55-65 30-40 15-20 
2-5 90-95 85-90 75-85 55-65 35-40 15-25 
0 100 100 85-95 60-75 45-55 15-20 
2-5 90-95 85-90 75-85 55-65 35-40 15-20 
2-5 90-95 85-90 75-85 55-65 85-40 15-25 
0 100 100 100 95-100 25-35 5-15 
0 100 100 100 95-100 20-30 5-10 
0 100 100 100 95-100 30-40 10-20 
0 100 100 90-100 85-95 25-85 5-15 
0 100 100 90-100 85-95 30-40 10-20 
0 100 100 100 95-100 25-35 5-15 
0 100 100 100 95-100 30-40 10-20 


dict the susceptibility of soil to blowing and the amount 
of soil lost as a result of blowing. Soils are grouped 
according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable 
for crops. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible, but 
crops can be grown if intensive measures to control 
soil blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible, but crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible, but crops 
can be grown if intensive measures to control soil 
blowing are used. 

4. Clays, silty clays, clay loams, and silty clay 
loams that are more than 35 percent clay. These soils 
are moderately erodible, but crops can be grown if 
measures to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay 
and less than 5 percent finely divided calcium carbonate 
and sandy clay loams and sandy clays that are less 
than 5 percent finely divided calcium carbonate. These 
soils are slightly erodible, but crops can be grown if 
measures to control soil blowing are used. 

6. Loamy soils that are 18 to 85 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible, and crops can easily be grown. 


7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbo- 
nate. These soils are very slightly erodible, and crops 
can easily be grown. 

8. Stony or gravelly soils and other soils not sub- 
ject to soil blowing. 


Soil and water features 


Features that relate to runoff or infiltration of wa- 
ter, to flooding, to grading and excavation, and to 
frost action of each soil are indicated in table 8 (See 
page 142). This information is helpful in planning land 
uses and engineering projects that are likely to be 
affected by the amount of runoff from watersheds, by 
flooding and a high water table, by the presence of bed- 
rock or a cemented pan in the upper 5 or 6 feet of the 
soil, or by frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum 
rate of infiltration into the. bare soil after prolonged 
wetting are depth to a water table, water intake rate 
and permeability after prolonged wetting, and depth 
to layers of slowly or very slowly permeable soil. 

Flooding is rated in general terms that describe the 
frequency, duration, and period of the year when flood- 
ing is most likely. The ratings are based on evidences 
in the soil profile of the effects of flooding, namely 
thin strata of gravel, sand, silt, or, in places, clay 
deposited by floodwater; irregular decrease in organic 
matter content as depth increases; absence of distinc- 
tive soil horizons that form in soils of the area that 
are not subject to flooding; local information about 
floodwater heights and the extent of flooding; and lo- 
cal knowledge that relates the unique landscape posi- 
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TABLE 7.—Physical and chemical 


[Dashes indicate data were not available. The symbol < means less than; > means greater than. The 


Map symbol and soil name Depth Permeability dees Rca 
In In/hr Infin pH 
27B: 
Morril:\ 5 io<2 94h Boe oe ee a ee ee 0-38 0.6-2.0 0.20-0,22 6.1-7.3 
38-60 0.6-2.0 0.16-0.18 6.1-7.3 
41, 41B, 41C, 41D: 
Sparta. sescoseas25 sesh ce ee 0-16 6.0-20 0.06-0.08 5.6-6.0 
16-60 6.0-20 0.06-0,08 5.6-6.0 
63C, 63E: 
Chelsea’ so2s2s2e2-2 2 Se en een Ste he ee 0-5 6.0-20 0.10-0.15 6.1-6.5 
5-60 6.0-20 0.06~0.08 5.1-5.5 
83B, 83C, 83C2: 
Kenyon ---------------~------------------------~-~---------- 0-17 0.6-2.0 0.20-0.22 5.6-6.5 
17-52 0.2-0.6 0.17-0.19 5§.1-7.3 
52-60 0.2-0.6 0.17-0.19 74-8.4 
84: 
Clyde: cco Sis ie ee athe a al ale te 0-17 0.6-2.0 0.21-0.23 6.6-7.3 
17-29 0.6-2.0 0,18-0.20 6.6-7.3 
29-36 2.0-6.0 0.11-0.13 6.6-7.3 
36-60 0.2-0.6 0.17-0.19 6.6-8.4 
_ 98B: 
Huntsville -_---------_------------------------+------+-------- 0-30 0.6-2.0 0.22-0.24 6.1-7.3 
30-60 0.6-2.0 0.20-0.22 6.1-7.8 
109B, 109C, 109D: 
Backbone: «222222306225 ecko oee oS lt coe i ee 0-9 2.0-6.0 0.12-0.14 6.6-7.3 
9-24 2.0-6.0 0.11-0.13 6.6—-7.3 
24-30 0.2-0.6 0.14-0.16 §.1-7.3 
30-34 0.06 0.11-0.14 5.1-5.5 
BAS [ot se ek Fe ee ee Ra, Me 
110B, 110C: 
amMmont? 242 ate See oe a he ee 0-8 2.0-6.0 0.16-0.18 5.1-7.3 
8-30 2.0-6.0 0.14-0.16 5.6-6.0 
30-65 >20 0.09-0.11 5.1-6.0 
HI5F: 
Sandy escarpments ~---._----------_--__-----.----------------_ 02602 ecco eeca tee ee | ee 
135, C135: 
Cola ds xis tet eT Oe es SE Oe es ae 0-10 0.2-0.6 0,.20-0.22 6.1-6.5 
10-49 0.2-0.6 0.20-0.22 6.1-6.5 
49-60 2.0-6.0 0.10-0.12 6.1-6.5 
142B: 
Chaseburg- sac25so seecscceclecc cede bees ser ecosekssle cee 0-60 0.6-2.0 0.20-0.24 6.1-7.3 
(51, 152: 
Marshan®. wo oe ee re eee enews used 0-24 0.6-2.0 0.20-0.22 6.1-7.3 
24-30 0.6-2.0 0.20-0.22 6.1-7.3 
30-60 6.0-20 0.02-0.05 6.1-7.8 
158, CI58: 
Dorchester (-sStewes en eee ee See ee oe toy 0-88 0.6-2.0 0.20-0.22 7.9-8.4 
38-70 0.6-2.0 0.22-0.24 6.6-7.3 
162B, 162C, 162C2, 162D, 162D2, 1622: 
DOWNS: wwe oS ae ee ee a ee 0-13 2.0-6.0 0.21-0.28 5.1-6.5 
13-30 0.6-2.0 0.18-0.20 §.1-5.5 
30-60 0.6-2.0 0.18-0.20 5.6-6.0 


properties of soils 


erosion tolerance factor (T) is for the entire profile. Absence of an entry means data were not estimated] 


Salinity 


Mmhos/em 


Shrink-swell 
potential 


Moderate 
Moderate 


Moderate 
Moderate 


High 


Very low 
Very low 
Very low 


Moderate 


Low 


OW 22 -2a soso scales 
Moderate 
Moderate 
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Risk of corrosion 


Erosion factors 


Uncoated steel 


Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Concrete K T 
Low scantec sone seek 0.24 5 
LOW! aassoacen aeons 0.382 
Low a2-s3s0 eo eh 0.17 5 
LOW? s2-ste ese use 0.17 
TOW. cts hee et et os ot 0.17 5 
LOW?) ose os ne 0,17 
Moderate _______-----_ 0.28 5-4 
Moderate _.---.------- 0.28 
Moderate ~~----------- 0.37 


Moderate 
Moderate 
. Moderate 


25h doe 0.24 
Se eee ere 0.24 
0.17 


Moderate 
Moderate 
LOW? 2a2ee22t eo ee se 


Moderate 
Moderate 
Moderate 
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TABLE 7.—Physical and chemical 


é eye Available Soil 
Map symbol and soil name Depth Permeability water capacity voaction 
In Infar Infin pH 
163B, 163C, 163C2, 163D, 163D2, 163D3, 163E, 163E2, 1633, 163F, 163F2, 
163F3, 163G: 
Payette > 222202520 Soo a cee tes ce ene! 0-11 2.0-6.0 0.20-0.22 5.1-6.0 
11-47 0.6-2.0 0.18-0.20 4.5-5.5 
47-78 0.6-2.0 0.18-0.20 5.1-5.5 
171B, 171C, 171C2, 17102, 171E2: 
Bassett... cco eho eee es eee eee eee oe 0-14 0.6-2.0 0.19-0,21 5.1-6.5 
14-51 0.2-0.6 0.17-0.19 4,.5-5.5 
51-60 0.2-0.6 0.17-0.19 5.1-7.8 
175B, 175C, 175D: 
Dickinson’ 2222 ss-.ecsacseeause scone ici nee esses 0-20 2.0-6.0 0.12-0.15 5.6-6.5 
20-85 6.0-20 0.08-0.10 5.6-6.5 
35-60 6.0-20 0.02-0.04 5.6-6.5 
177, 177B, t77C: 
Saude! 232653 2oo ts a oe 0-18 0.6-2.0 0.20-0.22 5.6-6.5 
18-82 0.6-6.0 0.15-0.19 5.6-6.0 
32-60 >20 0.02-0.06 5.1-6.0 
(78, 178B: 
Waukee: costes ose ee eee 0-21 0.6-2.0 0,20--0.22 5.6-6.5 
21-37 0.6-2.0 0.15-0.19 5.6-6.0 
37-60 >20 0.02~0.06 5.6-6.0 
183C, 183D2, 183E, 183E2, 183F: 
Dubuque® .2--- oe esha a econ es boos oeecscsend 0-12 0.6-2.0 0.20—0.22 5.6-6.5 
12-20 0.6-2.0 0.18-0.20 5.6-6.0 
20-25 0.06-0,.2 0.12-0.15 5.6-6.0 
Ob: Uae oe Sh 2 Seba eR ee ee 
193: 
Camdén, 2222.0 och Sout So eS sees ce es 0-15 0.6-2.0 0.22-0.24 5.1-6.0 
15-40 0.6-2.0 0.16-0.20 5.1-6.0 
40-60 0.6-6.0 0.12-0.18 5.6-7.3 
198B: 
Moy! se e2 sab se ee ees Si ee 0-19 0.6-2.0 0,.20-0.22 6.6-7.3 
19-27 0.6-2.0 0.11-0.18 6.6-7.38 
27-32 2.0-6.0 0.11-0.13 6,6-7.3 
32-60 0.2-0.6 0.16-0.18 6.6-7.8 
213, 213B, 214, 214B, 214C: 
Rockton) —-2t ese a re ee ee 0-17 0.6-2.0 0.20-0.22 5,1-6.5 
17-81 0.6-2.0 0.17-0.19 5.1-6.5 
31-33 0.06-0.2 0.10-0.14 5.6-7.3 
80. ete ecko ee el Sk a a eee 
215E: 
Goss 2282.0 feds oseeScss eee Sob bse ee eens 0-6 2.0-6.0 0.06-0.17 5.1-6.0 
6-18 2.0-6.0 0.06-0.10 5.1-6.0 
13-70 0.6~2.0 0.04-0.09 5.1-6.0 
22I: 
Palms: 32228 oe eho ee Ses 0-28 0.2-6.0 0.85-0.45 5.1-7.8 
28-60 0.2-6.0 0.05-0.19 6.1-8.4 
225, 226: 
Tia wler® kt oo eo eR ee eee 0-20 0.6-2.0 0.20-0.22 5.6-6.0 
20-80 0.6-2.0 0.16-0.18 5.6-6.5 
80-60 6.0-20 0.02-0.04 6.1-6.5 
265, 265B: 
Bixby) a0 a ee ee SU 0-9 0.6-2.0 0.16-0.19 5.6-6.5 
9-30 0.6-2.0 0.14-0.18 4.5-6.0 
80-60 60-20 0.02-0.04 6.1-7.8 
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as Shrink-swell 
Salinity potential 
Mmhos/em 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 1} Low __-----_-__-______ 
MOOV AOW oes ecwae medians 
<2 | Very low ...----.------ 
<2 | Low cscnescec cue eece 
2.) LOW 22sc2ceccseselcd 
<2) Very low ------_-----_ 
2 OW kate en hee ee 
<2 | Moderate ~-_-_---_-___ 
<2 | Moderate ~-------_.__- 
Oe | OW ee Bes. 
<2 | Moderate _---.-_-.-__- 
C2 Lows 22S oo cn oe 
<2 | Moderate _--_-_------_ 
9° | OW: Soscbses sn ous cos 
OO | LOW coca eee 
MB TOW ore Se cece 
<2.) Low--2=222- oe 
<2 | Moderate ~_._.--_____ 
<2"| High: nt secs 
<2 
<2 
<2 
Me Pn Pee 
C21 LOW 22sec ee 
C2 TOW) eee re 
8 HOW ee 
<2 | Very low ________-___-_ 
<2. | SLOW: Soe oe 
<2 | Moderate ~-----------_ 
2: |) Lows is 222 eS 


Risk of corrosion Erosion factors 


Uncoated steel Concrete 
Moderate Moderate .------~----- 
Moderate Moderate ~_- 

Moderate Moderate ~~--_ 
Moderate Moderate _. 
Moderate Moderate —__ 
Moderate Moderate ~-.---------- 
Moderate 
~-| Moderate 
Moderate 
WOW sessed se sesasese Moderate 
Dow 22 eccs foie ee-o Moderate 
Low: 222252 ssc ess Moderate 
Low 2242 cs+esccsec es Moderate 
LOW Gio scctcae ewe cece Moderate 
LOW eeeicmet ceeded Moderate 
Moderate ~~----------- Moderate 
Moderate ~~--------_-- Moderate 
Moderate ~------------ Moderate 
LOW? eb cceccseew eect Moderate 
Low-.cieee fetes ssa Moderate 
Low: at225 25222 sn oe LOW aioe ike cocs 
Aigh: josh eee LOW ssseesseh2e2-5oSe5 
High -snceoecnseee 8 LOW: oi Son cose ese 
High’ 22.e2ec3-5 525020 Low scascsuscenSewcosc 
High, cos coos occ Low: ats 2-32 se socse <2 
Low ~~---------------- LOW west oon cesses ons 
Low; 22552 cssecc re ese OW? Bre conto 
LOW’ acces eocn ens eeo OW coo. cohen ae Samos, 
Moderate 
Moderate 
Moderate 
High: np ccece labs. Mod ePatO cause ee Ne ret 
High occ cue cece TW Foe ok ea ge aos 
High, 2224.28 t Moderate 
High: -22- =. i- 2-28 Moderate 
High: sosckcewdcsewene Moderate 
Low. s2--c2522sscsse5< Moderate ~---_-_-.-_-_ 
PGW eos ig Sees Moderate 
LOW? eieueeses ese LOW: sosie ta 
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Soil 
reaction 


pH 


TABLE 7,—Physical and chemical 


Available 
water capacity 


Permeability 


Depth 


Map symbol and soil name 


Infin 


Infhr 


0.12-0.14 
0.11-0.13 
0.02-0.04 
0.18-0.20 
0.17-0.19 
0.17-0.19 
0.20-0.22 
0.11-0.18 
0.11-0.13 
0.16-0.18 
0.20-0,24 
0.17-0.19 
0.17-0.19 
0.19-0,21 
0,17~0.19 
0.17-0.19 
0.20-0.22 
0.17-0.19 
0.19-0.21 
0.12-0.16 


Ostrander +122 o 5 oe ee hee ee eo 
Readlyn:2scsse ste sh Sse el eee tee eee 


Loamy alluvial land ~..-------------------_---------------.--- 
Floyd: part.ci22220 3250-022. seebet 25s lace Sees sect ee 


COgpon eaesa eee eo et SS oe 


Magler -ist-22:5esesel ss ceck se ee Se 
Burkhardt’ 222 36 Sa Se ek ee eee eee 


284, 284B, 284C: 

285, 2858, 285C2, 285E2: 
302B, 302C: 

394B, 3940, 394C2: 

399, 399B: 


318: 
391B: 


0-33 


33-60 


4088, 408C: 
Olin 


4098, 409C: 
Dickinson 


0.17-0.19 
0.18~0.20 
0.17-0.19 
0.17-0.19 
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Risk of corrosion 


Salinity Shrink-swell 
potential 
Uncoated steel Concrete 
Mmhos/em 
<2 Moderate 
<2 Moderate 
<2 Moderate 
<2 Low! -2s222o High? oie an ee ee 
<2 Moderate ~--...----.-- Moderate ..--..------ 
<2 Moderate Moderate _----__. Sone 
<2 Moderate Moderate ~.--.------.- 
<2 Moderate Moderate  --.--------- 
<2 | Moderate 
<2 | Moderate 
Be | OW: tes ees 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 Moderate ------------_ 
<2 Moderate ~-----~---_-- 
<2 Moderate ~-~---------- 
<2 Moderate ~-~---------- 
<2 Moderate ~--.----.--.- 
<2 Moderate _----._..-_._ 
. 5 Moderate SE ae yaaa ee High 2-202 eee High 
<2 | Low 
<2 | Very low --._---_______ Moderate —~_~___.______ Moderate ~ ~-----_._-_ 
<2.) Ow: sasss-coce etn Moderate ~_---________ Moderate ~--.._...__._ 
<2 | Low —__--- TG Wiis o8 ie Moderate ~--_------_-. 
<2)| Low: -2.sc2o isles se ce Low —.-~----- Moderate ~_--..--.---_ 
<2 | Moderate __.._________ High 2-2 sse sot a es Low coco ot 
<2" Low osc 2. 52. ao ssen High -=-—-22-0 02 es Low? ssec. spocveee ct) 
<2) High’ Woe Bighovsccccccoee ne Low: Soncetecsctbceec cu. 
<2 | Low --.---w--_- High acssec 3 wt Moderate 
<2 )|) Low sas ee es Fe a High? .sen2. So 8c 0 Moderate 
<2 || Low’ -soceccosenso High. S2252¢-o52.2 5 53 Moderate 


Erosion factors 


K T 


0.20 4-3 


0.20 3-2 


0.32 5-4 


0,24 5-4 
0.32 

0.3 

0.32 5-4 
0.82 

0.82 

0.20 5-4 
0.32 

0.20 4 
0.37 

0.28 5-4 
0.28 

0.28 

0.28 5-4 
0.28 

0.37 
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TABLE 7.—Physical and chemical 


Map symbol and soil name 


478G: 
Rock outcrop part. 


Nordness part ~------------~---------------+--- 


480C, 480D2, 480E2: 
Orwood 


485: 
Spillville --..------.~-.------------------------ 


487B: 


Otter part -----------.---~..------------------ 


Huntsville part ~-------..--------------------- 


489: 


Ossiavi« cAdsuwewestoskn aba oe ee ecewe see 


490: 


Caneek: 2 sa ase) a Pe oe ec es 


496B: 


Dorchester part --.1----..-.~-+---2-1++-----6. 


Volney part -------------~-------------------- 


497F: 


Fayette ‘part -s-scec-ecssss see toate eS 


Dubuque part ~-----------_-------------------- 


Jaewin part ~-----....------------------------ 


497G; 


Payette: part: <2 s-s4- os ooic2 sssen see 


Dubuque part --------------------------------- 


Jacwin part: toe ste he a ee 


sys Available Soil 
Depth Permeability water capacity reaction 
In Infhr Infin pH 
0-11 0.6-2.0 0.20-0.22 5.6-7.3 
11-16 0.06-0.2 0.12-0.15 6.6-7.3 
16. ote on en ee ee 
0-8 0.6-2.0 0.20-0.22 6.6-7.8 
8-42 0.6-2.0 0.18-0.22 5.1-7.3 
42-60 0.6-2.0 0.20-0.22 5.6-7.3 
0-54 0.6-2.0 0.19-0.21 6.1-7.3 
54-60 2,0-6.0 0.08-0.10 6,1-7.3 
0-51 0.6-2.0 0.22-0.24 6.1-7.8 
51-60 0.6-2.0 0,.12-0.21 6.6-8.4 
0-30 0.6-2.0 0.22-0.24 6.1-7.3 
30-60 0.6-2.0 0.20-0.22 6.1-7.8 
0-18 0.6-2.0 0.22--0.24 6.6-7.3 
18-60 0.6-2.0 0,20-0,.22 6.6-7.8 
0-23 0.6-2.0 0.20-0.22 7.9-8.4 
23-60 0.6-2.0 0.22-0,24 6.6-7.3 
0-38 0.6-2.0 0.20-0.22 7.9-8.4 
38-70 0.6-2.0 0,.22-0.24 6.6-7.3 
0-30 2.0--6.0 0.20-0.22 7.9-8.4 
30-50 >20 0.02-0.04 7.9-B.4 
0-11 2.0-6.0 0.20-0.22 5.1-6.0 
11-47 0.6-2.0 0.18-0.20 4,5-5.5 
47-78 0.6-—2.0 0.18-0.20 5.1-5.5 
0-12 0.6~2.0 0.20-0.22 5.6-6.5 
12-20 0.6-2.0 0.18-0.20 5.6-6.0 
ae 0.06-0.2 0.12-0.15 5.6~6.0 
0-24 0.6-2.0 0.20-0.22 6.6-7.3 
24-31 0.6-2.0 0.17-0.19 6.6-7.3 
oS <0.06 0.12-0,14 74-8.4 
0-11 2.0~6.0 0.20-0.22 5.1-6.0 
11-47 0.6-2.0 0.18-0.20 4.5-5.5 
47-78 0.6-2.0 0.18-0.20 5.1-5.5 
0-12 0.6-2.0 0.20-0.22 5.6-6.5 
12-20 0.6-2.0 0.18-0.20 5.6-6.0 
20-25 0.06-0.2 0.12-—0.15 5.6-6.0 
D5 (pases ketene oose eS oe lo er 
0-24 0.6-2.0 0,20-0.22 6.6-7.3 
24-31 0.6-2.0 0.17-0.19 6.6-7.3 
31-38 0.06 0.12-0,.14 7A-8.4 
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sine i Risk of corrosion Erosion factors Mand 
sas rink-swe erodi- 
Salinity potential bility 
Uncoated steel Concrete K T group 

Mmhos/om 


<2 | Moderate 2-1 6 
<2 | High 

2) Tow iss22 2a 0.82 5-4 5 
<2 | Moderate 0.43 

<2 | Moderate 0.43 

<2 6 
<2 

<2 6 
<2 

<2 | Moderate ~__.-__-_._-. OW vito oe ee oe LOW ose ee eee se oe ee 6 
<2 | Moderate _----_------- TOW nts a LOW ones eae eee ee 

<2 | Moderate _-.--.-----_ High: 2 o-oo FS Tow?) rook ee et 6 
<2 | Moderate ------_---_-_ High __--_--_---_--___ Tow (2c2s. see Se ES es eee 

<2 | Low -__-----_--------- High? 20 22 nets sees Tow ante ese nace Se Soong |e Sante 6 
<2 | Moderate _-----.._____ High __--_---- TOW. 2c ee so 

<2 | Low -.----.----------_ High) cocccuceccccsk Tow et Eas DS See nt 6 
<2 | Moderate ~.--_--_-____ Hight 255. bse Tow: RA ue 

<2) Low ------ Low?.2222-2c2 oe LOW! acco cecct Sc 0.24 2 6 
<2 | Very low _----_----____ LW soos TOW. 2 confor se et as 

<2) ow? ais. scasucusene-2 Moderate ~---_--_----- Moderate _____..-.--.. 0.87 5-4 6 
<2 | Moderate ~-_-_--______ Moderate __-.-.----_-_ Moderate ~_..___---_-- 0.87 

<2 | Moderate __--------_.- Moderate ~------------ Moderate _____._._---- 0.87 

<2 | Low ---n--ee ween Moderate ~.---.----_-- Moderate ~-___----~_-- 0.87 4-3 6 
<2 | Moderate ~---_________ Moderate _____________ Moderate ~____._--____ 0.87 

<2 | Moderate ~._._-__-____ Moderate ~_...-__-____ Moderate _.--__----_-.. 0.87 

<2 | Moderate _----------.. High: eo 2 sso a Tow seeuccee ese 0.28 5-4 6 
<2) | Gow: 2s oe eee seen High. cost ese- isn LOW* cise schecceesecese 0,28 

<2 | High  ---------------- Highs: 222600 tet oe! LOW so a 

<2! | Low: Spec ee s-e—s Moderate ~------------ Moderate —~---------~-- 0.37 5-4 6 
<2 | Moderate ~-----------~ Moderate ~------------ Moderate ~.--..------- 0.37 

<2 | Moderate ~--------~---- Moderate ~------------ Moderate ~---.-------- 0.387 

<2) Low sscsecetescsscee Moderate ~--.-------~- Moderate 0.37 4-3 6 
<2 | Moderate -..---.------ Moderate ~~-~--------- Moderate 0.37 

<2 | Moderate ~------~-----~ Moderate _~-.-------~- Moderate 0.37 

<2 | Moderate ~--------__-- High 2-2-2. -ss0c2e— Low 2225 ea 0.28 5-4 6 
<2 We hia ececee ce oeee ce High: 222 ce Low: 2225--2-eececce ae, 0.28 

<2) High 2-2-- eee High ~~~. -....---_.-- Low? sececsoece sc 0.2: 
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Map symbol and soil name Depth Permeability Benet - es 


In In/hr Infin pH 
499B, 499D, 499F: 
Nordness ~~-----~----~-~---~---~----------------------------- 0-11 0.6-2.0 0.20-0.22 5.6-7.8 
i 0.06-0.2 0.12-0.15 6.6-7.3 
512B, 512D: 
Marlean ---_--------------~---------~-----~------ 2 enn 0-15 0.6-2.0 0.17-0.19 6.1-7.3 
eee >20.0 0.02-0.06 74-7.8 
536: 
Hanlon: 2-2--2ei eee oe ween cecb eee cols sesce ce nse cee 0-65 2.0-6.0 0.16-0.18 6.6~-7.8 
65-72 2.0-20 0.09-0.13 6.6-7.3 
551: 
Calamine ~-------------------------------+-----~----------.--- 0-17 0.6-2.0 0.18-0.28 6.1-7.8 
17-29 0.06-0.6 0.18-0.20 74-84 
29-40 <0.06 0.08-0.12 74-84 
AQ=6 0! pis on ol ee | pe 
620B: 
Port: Byron 2225 hoe ee eh ease inuheecesee 0-15 0.6-2.0 0.22-0.24 5.6-7.8 
15-60 0.6-2.0 0.20--0.22 5.6-8,4 
714, 714B, 714C, 714D: 
Winneshiek ~-----~------------------------------------------- 0-11 0.6~2.0 0.19-0.21 5.6-7.8 
11-18 0.6-2.0 0.17-0.19 5.6-7.3 
a 0.06-0.2 0.12-0.15 5.6-7.3 
725: 
Haytield, .2-2 222202 coos e eee oases en Sone 0-8 0.6-2.0 0.20-0.24 5.6-6.5 
8-28 0.6-2.0 0,.17-0,22 5.1-6.0 
28-60 6.0-20 0,02-0.04 5.6-7.8 
763D2, 763E2, 763E3, 763F2, 763F3: 
Hixette, -)o- 2226 ae nee a et 0-6 0.6~2.0 0.21-0.23 6.6-7.3 
6-33 0.6-2.0 0.20-0.22 5.6-6.5 
33-60 0.6-2.0 0.20-0.22 6.6-7.8 
777, 7778, T77C: 
Wiapsie?;---~ 2. S58 ce oe ee A et 0-7 0.6-2.0 0.18-0.20 5.6-6.0 
7-23 0.6-2.0 0.15-0.17 5.6-6.0 
23-60 >20.0 0.02-0.06 5.1-6.0 
781B, 781C: 
Lourdes: 2iehe yoo eo a See 0-8 0.6-2.0 0.18-0.20 5.6-6.0 
8-15 0.6-2.0 0.16-0,18 4.5-5.5 
15-44 0.06-0.2 0.15-0.17 4.5-6.5 
44-60 0.06-0.2 0.15-0.17 TA-1.8 
782, 782B, 782C: 
Donnan’. 22sec lees eee OS Se ee re 0-13 0.6-2.0 0,.20-0.22 5.1-7.3 
13-24 0.6-2.0 0.17-0.19 5.1-5.5 
24-48 <0.06 0,11-0,14 5.6-6.5 
48-60 0,2-0.6 0.17-0.19 5.6-6.5 
783B, 783C: 
Cresco: sso 2S elk es ee ce eee 0-17 0.6-2.0 0.20-0.22 5.1-6.5 
17-60 0.06-0,2 0.17-0.19 5.1-7.8 
784B: 
Riceville 2k sons cso a 2 eed 0-7 0.6-2.0 0.18-0.20 4.5-5.5 
7-14 0,2-0.6 0.17-0.19 4.5-5.0 
14-60 0,06-0,2 0.15-0.17 4.5-7.8 
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ease : Risk of corrosion Erosion factors wind 
tnt rink-swell erodi- 
Salinity potential bility 
Uncoated steel Concrete K T group 

Mmbhos/om 


<2 | Moderate 0.43 2-1 6 
<2 | High 0.48 

CO) Towiccece bass eck Tow) coset ee TOW! Soe 2 ee 0.24 2-1 6 
<2 | Very low -----------_-- TOW seo none ee eee TOW ee oe ee eee 

<2) | Tod we eo Moderate ~~--------_-- VigW)y 22 S222 case ee eee ese ea 8 
9, LOW a akeec senate s Moderate _----~..----.~ Wo0W ite es oat sche bee 

<2 | Moderate ~----_-----~ High 25 2sscscccc52o8 LoW 330 ee sees e| ee S| oe 8 
<2) High 2222-2 2--a---= High: <-02--e2 3 eo Moderate ~.----..----.~~|__----_---- 

C2) High oe pt seceee el High 222-0 00a le Moderate ~-.....------|____------- 

2)) Low sasec ease eet LOW! aise Moderate —~------------ 0.32 5-4 6 
22>) Tow 22240. c5oces ese LOW 2055 Sees earn Moderate ------------- 0.48 

£2!) Low: 2o-s-25-scsloss2e2 Moderate Moderate 0.28 4-3 6 
<2) Low (2es- 2-5 oe Moderate Moderate 0.28 

<2 | High _----_-_-_-_____ Moderate Moderate 0.28 

<2 | Moderate Moderate ~-.---_------|__--___----|.--__------ 6 
<2 | Moderate Moderate ~--~-.-------|------~--- 

<2) Low: aaaa Seas o oles Moderate ~-.-~---~--~-|----------- 

<2 | Moderate 0.37 5-4 6 
<2 | Moderate 0.37 

<2 | Moderate 0.87 

<2 0.28 4-3 6 
<2 0.28 

<2 0.10 

<2 Moderate 0.37 8-2 6 
<2 Moderate 0.37 

<2 Moderate 0.37 

<2 Moderate 37 

2°) Low. ancsaeeecsusssess i Moderate 0.28 4-3 6 
<2 | Moderate i Moderate 0.28 

<2: |) High 2. 32s ase i Moderate 0.28 

<2 | Moderate i Moderate 0.387 

<2 | Moderate ~~-----_---_-- High 222-2-202+-0--2=- Moderate ~--------~--- 0.28 4-3 6 
<2 | Moderate ~------------ High ~.--------------- Moderate ~------------~ 0.37 

<2 | Moderate Moderate 0.82 4-8 6 
<2 | Moderate -| Moderate 0.32 

<2 | Moderate Moderate 0,32 
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TABLE 7,—Physical and chemical 
Map symbol and soil name Depth Permeability ene aeons 
In In/hr Infin 
798B: 
Protivin sees s2sesetesseshen sc sen sos ocetec Soest ise 0-18 0.6-2.0 0,18-0.20 
18-28 0.2-0.6 0.17-0.19 
28-60 0.06-0.2 0.15-0.17 
926: 
Canoe: -S2284 oe oe Aa oS OR Stee Se Sa eee 0-8 0.6-2.0 0.22-0.24 
8-17 0.6-2.0 0,20-0,.22 
17-60 0.6-2.0 0.20-—0.22 
977: 
RiehwW00d! 20 Sse oe eed eed 0-18 .6-2.0 0,22-0.24 
18-60 0.6-2.0 0.18-0,22 
978: 
Hestitias sJ2s2sccnceos eoscetecs ih sot eon ote ezecseeel 0-14 0.6-2.0 0,22-0.24 
14-60 0.6-2.0 0.20-0.22 


tion of each soil to historic floods. Most soils in low 
positions on the landscape where flooding is likely to 
occur are classified as fluvents at the suborder level or 
as fluventic subgroups. See the section “Formation and 
classification of the soils.” 

The generalized description of flood hazards is of 
value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

A high water table is the highest level of a saturated 
zone more than 6 inches thick in soils for a continuous 
period of more than 2 weeks during most years. The 
depth to a high water table applies to undrained soils. 
Estimates are based mainly on the relationship be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed during the course of the 
soil survey. Indicated are the depth to the high water 
table; the kind of water table, whether perched, 
artesian, or the upper part of the ground water table; 
and the months of the year that the high water com- 
monly is present. Only those saturated zones above a 
depth of 5 or 6 feet are indicated. 

Information about the high water table helps in 
assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and 
the need for footing drains to insure dry basements. 
Such information is also needed to decide whether or 
not to construct basements and to determine how sep- 
tic tank absorption fields and other underground in- 
stallations will function. Also, a high water table af- 
fects ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at depths of 5 to 6 feet or less. 
For many soils, limited ranges in depth to bedrock 
is a part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
borings and other observations during the soil map- 


ping. The kind of bedrock and its relative hardness as 
related to ease of excavation is also shown. Rippable 
bedrock can be excavated with a single-tooth ripping 
attachment on a 200 horsepower tractor, but hard bed- 
rock generally requires blasting. 

Potential frost action refers to the likelihood of dam- 
age to pavements and other structures by frost heaving 
and low soil strength after thawing. Frost action is 
defined as freezing temperatures in the soil and move- 
ment of soil moisture into the freezing zone, which 
causes the formation of ice lenses. Soil texture, tem- 
perature, moisture content, porosity, permeability, and 
content of organic matter are the most important soil 
properties that affect frost action. It is assumed that 
the soil is not covered by insulating vegetation or snow 
and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most sus- 
ceptible to frost action. Well drained, very gravelly, or 
sandy soils are the least susceptible. 


Sanitary facilities 


Favorable soil properties and site features are 
needed for proper functioning of septic tank absorp- 
tion fields, sewage lagoons, and sanitary landfills. The 
nature of the soil is important in selecting sites for 
these facilities and in identifying limiting soil proper- 
ties and site features to be considered in design and 
installation. Also, those soil properties that deal with 
the ease of excavation or installation of these facilities 
will be of interest to contractors and local officials. 
Table 9 shows the degree and kind of limitations of 
each soil for these uses and for use of the soil as daily 
cover for landfills. 

If the degree of soil limitation is indicated by the 
rating slight, soils are favorable for the specified use 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are unfavor- 
able for the specified use, but limitations can be over- 
come by special planning and design; and, if severe, 
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properties of soils—Continued 


Risk of corrosion 


Shrink-swell 


Salinity potential 
Uncoated steel 
Mmhos/em 
<2 
<2 
<2 
<2 |. Low? =2.4305 8 es High, woSovesssecene use 
<2 | Low —___---_-----_---_ High, 2222-0 5ee oy 
<2 | Moderate __--__----_-_ High. con ee ee 
<2. | Low: -2s.c-s22.----e-u- Moderate ~----------__ 
<2: ) bow 2ccdetooovsi oie Moderate ~__-____-____ 
<2 | Low —------ ~~. --| Moderate —___ As 
<2 | Moderate ~--_~__ ~--| Moderate _-_- es 
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Wind 
erodi- 
bility 
group 


Erosion factors 


Concrete 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 


Moderate 
Moderate 


soil properties or site features are so unfavorable or 
difficult to overcome that major soil reclamation, spe- 
cial designs, or intensive maintenance are required. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil hori- 
zons between depths of 18 and 72 inches are evaluated 
for this use. The soil properties and site features con- 
sidered are those that affect the absorption of the 
effluent and those that affect the construction of the 
system. 

Properties and features that affect the absorption of 
the effluent are permeability, depth to seasonal high 
water table, depth to bedrock, and susceptibility to 
flooding. Stones, boulders, and a shallow depth to bed- 
rock interfere with installation. Excessive slope may 
cause lateral seepage and surfacing of the effluent in 
downslope areas. Also, soil erosion and soil slippage 
are hazards where absorption fields are installed in 
sloping soils. 

Some soils are underlain by loose sand and gravel or 
fractured bedrock at a depth less than 4 feet below the 
tile lines (fig. 16). In these soils the absorption field 
does not adequately filter the effluent, and, as a result 
ground water supplies in the area may be contami- 
nated. Soils that have inadequate filtration are indi- 
cated by a footnote in table 9 (16). 

Percolation tests are performed to determine the ab- 
sorptive capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be 
performed during the season when the water table is 
He and the soil is at minimum absorptive capacity 

8). 
In many of the soils that have moderate or severe 
limitations for septic tank absorption fields, it may be 
possible to install special systems that lower the sea- 
sonal water table or to increase the size of the absorp- 
tion field so that satisfactory performance is achieved. 

Sewage lagoons are shallow ponds constructed to 


hold sewage while bacteria decompose the solid and 
liquid wastes, Lagoons have a nearly level flow area 
surrounded by cut slopes or embankments of com- 
pacted, nearly impervious soil material. They generally 
are designed so that depth of the sewage is 2 to 5 feet. 
Impervious soil at least 4 feet thick for the lagoon 
floor and sides is required to minimize seepage and 
contamination of local ground water. Soils that are 
very high in organic matter and those that have stones 
and boulders are undesirable. Unless the soil has very 
slow permeability, contamination of local ground wa- 
ter is a hazard in areas where the seasonal high water 
table is above the level of the lagoon floor. In soils 


Figure 16.—Typical cut of fractured limestone that underlies 
many soils in Fayette County. 


142 SOIL SURVEY 


TABLE 8.—Soil and 
[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols 
Hydro- Flooding 
Map symbol and soil name logic 
group Frequency Duration Months 
27B: 
Merril 220 S500 a a eas B None. 2 tse sto cece ee Safes er es 
41, 41B, 41C, 41D: 
Sparta ~.2---- 35550025 asses A None sot i a ei EN eke a LN 
63C, 63E: 
Chelsea ..-__-__---_-___-----_-_-- A None: a 222022288 se et et A a eee Ste ed 
83B, 83C, 83C2: 
Kenyon (coe tet ee es B Nore ptt oe Ps | tt le a eS ee 
84: 
Clydé:: 2. Seat t tee eons od B/D Frequent ~.---.------- Very brief ~---_--.-.-_| Feb-Nov __.__-------~ 
, 98B: 
Huntsville ~--.-_----------------- B Occasiona] ~---.------- Very brief ----.----.-- Feb-Nov __---.-------- 
109B, 109C, 109D: 
Backbone ~----------------------- B Noné?:222o2222 2 2- Sye eho se sche she see e|b oe Oa eee oe 
[10B, 1t0C: 
Lamont: 2oscsGo coca ccseeece-8 B Noné: ceqacessse00 S20 ese ee Esl ees Se aos Se 
LI5F: 
Sandy escarpments ~-_----__-----_ A NORS: depo oan dael acetee tye Sasgweeh Rec eeee  eG eeee 
135, C135: 
Coland.. s222.c2 5233 ee B/D Common —.-~---~------ Brief i sseee oo se Feb-Nov __------------ 
142B: 
Chaseburg ~------__--_-----_----- B Frequent ~----.--_--__ Very brief ~--_-_-___-_ Feb-Nov ~--------~----- 
151, 152: 
Marshan) s2.522-2205-055.25 4525554 B/D Rare to occasional _____ Very brief ~--------_-- Feb-Nov ~------------- 
158, C158: 
Dorchester. 225252525 eee B Frequent ~ ~------~-_-- Very brief ---_-_-___-_ Feb-Nov —-----------~- 
162B, 162C, 162C2, 162D, 162D2, 162E2: 
Downs: 2222-25063 2-50 2 ese B None 28a 5 2 ee ee a St | ee ee Oot 
163B, 163C, 163C2, 163D, 163D2, 1463D3, 
163E, 163E2, (6363, 163F, 163F2, 163F3, 163G: 
Mayette aso te so ee B None@*i22 2250 ee bn ee pene ean es oak ented eee 
171B, 171C, 171C2, 171D2, 1712: 
Bassett 22 sssoss cece eco B None: 22230220 Se be ee oe se eee | ee eo eS 
175B, 175C, 175D: 
Dickinson ~~-~-~------------------ B WN GHGs coon wcasicosee awclcoueeuuuus Seoee a eee ieee ese aces oa 
177, 1778, 177C: 
Saude? ic. eee B Noné: 222022205052 to oth sen ost eee eon ete ele eee aks 
178, 178B: 
Waukee 12-2. 3-05 2s seeccene B None noo eae os coe |e Se ee ee ee bee ee eee 
183C, 183D2, 183E, 183E2, '83F: 
Dubuque ~------------------------ B Noné@ =. 22ers ah see eo eee 
193: 
Camden, 2222S a B None) 22 2550.5 203 8 eh A elon see ee ee 
(98B: 


Floyd): -Soees52 2255s eee B None:.0 23555 Soke tees Sos oa oe ee eee ee ee a 
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water features 


and such terms as “rare,” “brief,” and “perched.” The symbol < means less than; > means greater than] 


High water table Bedrock Pstsetea 
Depth Kind Months Depth Hardness ee 
Ft In 

CPO? do anc laden ake es Ay ees Se ee al oa oa S60) feu hae ee Moderate. 

6.0: ool eee set os en ee Ls Se >60 |-------------.-- Low. 

fo a pce an ae Eee Ree SR EN Re Are Ba Del IED Bae EEE a IE eI SCN Pee rt SORTS S60 snes Low. 

6.0: [oot et Se Boe oe NS i Oe ae > 60" Joao o aan oe Moderate. 
1.0-3.0 | Apparent ~--~.----.-~--------- Nov-Jun ~~~ ---------------_-- 3360! oss oe eh a High 

6:0) ison ote a Re la ee eee Bae 2 ee 360: |e seeos eset High 

536.0) 2s ee Ss Ee ae ae he 20-40 | Hard ~-.~_---~- Low. 

Be tae Sa nl GEN aa coreg SEE Ne Ns starr teaane S60) tence So Low. 

6.0" |--ses-sce seh een ee See aoe eee ee ee ee >60 |----.~---------- Low. 
1.0-3.0 | Apparent ----------_-.-------- Nov-Jun ~.-_-.--~.-.-----.-.-- >60 |------~--~------ High 
8.0-6.0 | Apparent ~---------_-_-_-___-_ Nov-Jun —--------------------- > 60) pen eee High 
1.0-8.0 | Apparent —~------.~-_-_-_-_____ Nov-J0i 23st 360) |nnne eects High 

B60) |soene a hose oe es oe oo ee oe 60) eb ods High. 

OO. an 22 oot Sete ee ee Rebbe DNS oe ee eee Se Pe eae High 

>6.0 |-----~-----.--------------------|------------.-----------..------+ >60 |_--.------------ High. 

6:0" |searsee eee ose ke eee ea Se eee ees S60) [ena Moderate. 

3610'\|-e-aches- Set eo Sa ee Seca ooo ie Ses 360 bose eee Low. 

6.0" |s6-5- 22 sesso took Sone ee Sota |oet a eso os cheese eee D602 sae ood cee Low. 

DOO os ees ie 38 ee eats See eee Se 260! soso scaceceess Low. 

6.0" [ese elie ee re Se eg te ee ee EL 20-40 | Hard ~_-__--~- High 

36.0 anos ears oie SS ie ee eats ne ee 60: hone it High. 
2.0-4.0 | Apparent ~--....--__-_-_______ Nov-d unt 2s on ook se! 360) |i 8s 2 High. 
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TABLE 8.—Soil and 


Hydro- 
Map symbol and soil name logic 
group 

213, 213B, 214, 2148, 214C: 

Rockton. cece cee da te csse eee B 
215E; 

GOSS i ene secke ea eieweaee B 
221: 

Palws acc ee ee A/D 
225, 226: 

Gawler 22 soonest ee see B 
265, 265B: 

Bie sotoneccsc oeeewatee cane eee B 
284, 284B, 284C: 

Flagler 2:22 hts 202 sos se B 
285, 285B, 285C2, 285E2: 

Burkhardt ~~-------------------~- B 
302B, 302C: 

Cogron, aces sso sees cette ees B 
315: 

Loamy alluvial land ~-----~-.----- B 
354: 

Marsh: 25.4.2 2S Soe once ce ee ae checcee 
391B: 

Clyde part ~.--------------------- B/D 

Floyd) ‘part :-2--- cece senesenascse B 
394B, 394C, 394C2: 

Ostrander ~-----.-----~----------- B 
398: 

Tripoli.sseeeseh se eens ee B/D 
399, 3998: 

Readlyn: 222-..--+2----+ 23-524 B 
407B: 

Schléy sss seus so let B 
408B, 408C: 

OUP: dos meea Siento cele B 
409B, 409C: 

Dickinson: oos20. 32s ch ee A 
444B, 444C, 444D: 

BOWIN. je eee e ie es B 

47t: 

Oran, 225 ss oo i cae ee B 
478G: 

Rock outcrop part. 

Nordness part ----------_--------_ B 
480C, 480D2, 480E2: 

Orwood' 22-2220 -se5 enone eels eke B 
485: 

Spillville -------.--...-.---.__--. B 


Flooding 


Frequency Duration 


Months 
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High water table Bedrock 
Potential 
Depth Kind Months Depth Hardness nines 
Fe In 

OO Sa, Sa ee ee Ee eo eo eee 20-40 | Hard ~-------- Low. 

> G0 ire oe oe oe 2 a ee $360. basen ie ests Moderate. 

0-1.0 | Apparent ~-__---------__-_-_-_ Jan-Deée:..- =. 2225560 a8 260) [St t ek High. 
3.0-5.0 | Apparent ~----_----------___-_ Nov-Jun ~----------------+----- 602 | Sota eee! High. 

60. | SS he a | a ee ee ea S60) pons ss Low. 

B11) ee Ye NR PPE vO See IP S360) ise f oS ee Low. 

DOO a ee at a oe 60) fe ee Low. 

O00 |e) ge ee he oh 8a ca S602 ee en Moderate. 

0-4.0 | Apparent —_____-__._---------- Nov-Jun .-~~--------- 60: [Loss cscr ok Moderate. 

0-1.0 | Apparent ~----_.-___--._______ Jan-Dee __________-_____-_-_-- “$60: eacceee =the 
1.0-3.0 | Apparent ~--------__---_--____ Nov-Jun —___---.----.--__---- S60 osene fee tee oe High. 
2.0-4.0 | Apparent ~--___________. ne oe Nov-Jun —-----.---------.---- >60 |________-__ High. 

SP GO xt a8 tte tie Et ee itl oe a ee ts ae a 360 | esses Moderate 
2.0-4.0 | Apparent ~-.-._.______________ NoOvsJU wcicci cece le 60 Looe ec High. 
8.0-5.0 | Apparent —--.------_-.-----___ Novaltiny 22220) soe 2960! psa ke oo eee High. 
2.0-4.0 | Apparent ~--..--.-_--_---_--_-_ Nov-Jun —..----.----.--------- >60 |---------------- High. 

6.05) ft At 8 os ae sit At | a NS oh, od SES hl SOO oe ek Moderate. 

BGO sse te AS hh Se A es al eas ee 260) [sae noes eee Low 
2.0-4.0 | Perched _----_-_--------------- Novy-J ans). e a 86-60 | Rippable ~.--~_ High 
8.0-5.0 | Apparent ---.._-----------_-__ Nov-Jun ~-~------------------- 760 frees nese Se High 

26.0. nse ee Be a ae Sake en ee 8-20 | Hard ~-.-----. Low. 

G0 aos se es Ae a oe re ee ee he ee Bar on a ee 60 jou eo se ee Moderate. 


3.0-5.0 | Apparent ~..__________________ Nov-Jun 2. see 60: |2n2-caacece ese Moderate. 
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Flooding 


Hydro- 
Map symbol and soil name logric 
group 

487B: 

Otter: part: -..---- sie s5-eue-hee B/D 

Huntsville part -.._-.-----------~_ B 
489: 

OSsian ee ee oe B/D 
490: 

Canhéek: (= 2-2 oe on oe B 
496B: 

Dorchester part ~----------------- B 

Volney part ~.-------------------- B 
497F: 

Fayette part ------------~--~----- B 

Dubuque part ~-----~------~------ B 

PSOCRT Darl qoeen ese Gee eee eee B 
497G: 

Fayette part ----------------._--- B 

Dubuque part ~------------------_ B 

Jacwin part —__----____________-_-- B 
499B, 499D, 499F: 

Nordness ~__--------------------+- B 
512B, 512D: 

Marlean ~_~-------~-~------------ B 
536: 

Hanlon. scene ss se sen oe acs! B 
551: 

Calamine ~-------------------~--- D 
6208: 

Port Byron ~.~-----~-------------~ B 
714, 714B, 714C, 714D: 

Winneshiek ~~-__.----_----_--_-__ B 
725: 

Hayfleld: 2s25 2. eee eet B 
763D2, 763E2, 763E3, 743F2, 763F3: 

BXGUe: scwecance cocker deduces sus B 
777, 7778, 777C: 

Wapsie. 22-2 2o02l 2 anos B 
781B, 781C: 

Lourdes: 22254-2205 o essed te Cc 
782, 782B, 782C: 

Donnan... sie sssee2ss2 4 ese Cc 
7838, 783C: 

Crese0.2-S05 535 eee C 
784B: 

Riceville Cc 


Frequent 


Occasional 


Frequent 


Frequent 


Frequent 


Frequent 


Frequency 


Duration 


TABLE 8.—Soil and 


Months 


Very brief 
Very brief 


Very brief 


Very brief 


Very brief 
Very brief 


Feb-Novy ~_..-----..... 
Feb-Nov ~-~-----.---.- 


Feb-Nov ~~-.._---_-_-- 
Feb-Nov ---.-----_-..- 
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Depth 


Ft 
0-2.0 
>6.0 


1.0-3.0 


1.0-3.0 


>6.0 
>6.0 


>6.0 
>6.0 
2.0-4.0 


>6.0 
>6.0 
2.0-4.0 


>6.0 


>6.0 


3.0-5.0 


0-1.0 


>6.0 


>6.0 


3.0-5.0 


>6.0 


>6.0 


>6.0 


2.0-3.0 


>6.0 


2.0-4.0 


High water table 


Kind 


Months 


Bedrock 
Potential 
frost action 
Hardness 


Apparent 


Perched 


Perched 


Apparent 


60: [co-oe cee High. 
48-72 | Rippable ~____- Low. 

360 L-s2e se High. 
20-40 | Hard ~-_--._-- High. 
36-60 | Rippable ~_~-~_ High. 

60) es cee oe High. 
20-40 | Hard ~----~----| High. 
86-60 | Rippable ~----~ High. 

8-20 | Hard —~---~---- Low. 

8-18 | Rippable —-___~_ Low 

60:)|) ooo en at Moderate. 
30-50 | Rippable ~----_ Moderate. 

60: |pocsoeae ee een ee High. 
20-40 | Hard —------.-- Moderate. 

360: |:ooe tee seee se High. 

> 60 | oo 5s sea e eee High. 

S60 ose Low. 

60h eh teas High. 

60) bas ass esses High. 

360! |e ses Moderate, 

560+ asses High. 
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TABLE 8.—Soil and 
a 
Hydro- Flooding 
Map symbol and soil name logic 
group Frequency Duration Months 
798B: 
iProtivin: j2s<s2o2 sso of eesete Cc None: 228 est occa ce es oe eee ee 
926: 
Gane occsssseees So eS B Rare: 2252222 ste cecloa So eee ose ee bok ese ese ee 
77: 
Richwood ~----------------------- B Nonei2see oo a eee ae ae 
978: 
Festina -2-=20.2--2 05 3 B Nori eet ea Be i | ee es 


where the water table is seasonally high, seepage of 
ground water into the lagoon can seriously reduce its 
capacity for liquid waste. Slope, depth to bedrock, and 
susceptibility to flooding also affect the location of sites 
for sewage lagoons or the cost of construction. Shear 
strength and permeability of compacted soils affect the 
performance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface 
of the soil. The waste is spread, compacted in layers, 
and covered with thin layers of soil. Landfill areas are 
subject to heavy vehicular traffic. Ease of excavation, 
risk of polluting ground water, and trafficability af- 
fect the suitability of a soil for this purpose. The best 
soils have a loamy or silty texture, have moderate or 
slow permeability, are deep to bedrock and a seasonal 
water table, are free of large stones and boulders, and 
are not subject to flooding. In areas where the sea- 
sonal water table is high, water seeps into the trenches 
and causes difficulty in excavating and filling the 
trenches. Also, seepage into the refuse increases the 
risk of pollution of ground water. Clayey soils are likely 
to be sticky and difficult to spread. Sandy or gravelly 
soils generally have rapid permeability that might 
allow noxious liquids to contaminate local ground wa- 
ter. 

Unless otherwise stated, the ratings in table 9 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 

In the area type of sanitary landfill, refuse is placed 
on the surface of the soil in successive layers. The 
limitations caused by soil texture, depth to bedrock, 
and stone content do not apply to this type of landfill. 
Soil wetness, however, may be a limitation because of 
difficulty in operating equipment. 

Daily cover for sanitary landfills should be soil that 
is easy to excavate and spread over the compacted fill 
during both wet and dry weather. Soils that are loamy 
or silty and free of stones or boulders are better than 
other soils. Clayey soils may be sticky and difficult to 
spread; sandy soils may be subject to soil blowing. 

In addition to these features, the soils selected for 
final cover of landfills should be suitable for growing 


plants. In comparison with other horizons, the A hori- 
zon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type land- 
fill, stockpiling material from the A horizon for use as 
the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas, such as slope, erodibility, 
and potential for plant growth. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in table 10. A slight limitation 
indicates that soil properties are favorable for the 
specified use; any limitation is minor and easily over- 
come. A moderate limitation indicates that soil proper- 
ties and site features are unfavorable for the specified 
use, but the limitations can be overcome or minimized 
by special planning and design. A severe limitation 
indicates one or more soil properties or site features 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or in- 
tensive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, open ditches, and cemeteries. Such digging or 
trenching is influenced by the soil wetness of a high 
seasonal water table, the texture and consistence of 
soils, the tendency of soils to cave in or slough, and 
the presence of very firm, dense soil layers, bedrock, 
or large stones. In addition, excavations are affected 
by slope of the soil and the probability of flooding. 
Ratings do not apply to soil horizons below a depth of 
6 feet unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is defined, and the presence of very firm 
or extremely firm horizons, usually difficult to exca- 
vate, is indicated. 
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High water table Bedrock 
Potential 
frost action 
Depth Kind Months Depth Hardness 

Ft In 
2,0-4.0 | Apparent ~-----.-..---________ Nov-Jun —.---.-----.--____ + 360: hosp sees See High. 
8.0-5.0 | Apparent ~---._-.--___-_______ Nov-Jun ~-~------_---_-___- O60 We ee High. 

se G8 |S take ea eS SNA SAU SES a I I et Oe tn kn A Motes ne S608 eu sce shee High. 

POLO” |e ctocln See 2908S 8 eet ey tts Mn UE tt Stale ope A a 60. [tosses seceencs High. 


Dweilings and small commercial buildings referred 
to in table 10 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 
stories high. Separate ratings are made for small com- 
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or subsidence 
from settling or shear failure of the foundation do not 
occur. These ratings were determined from estimates 
of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and 
in-place density, potential frost action, wetness, and 
depth to a seasonal high water table were also con- 
sidered, Soil wetness and depth to a seasonal high 
water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Depth to bedrock, slope, and the large stones in or on 
the soil are also important considerations in the choice 
of sites for these structures and were considered in 
determining the ratings. Susceptibility to flooding is a 
serious limitation. 

Local roads and streets referred to in table 10 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of subgrade of the under- 
lying soil material ; a base of gravel, crushed rock frag- 
ments, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. The roads are graded with soil material at 
hand, and most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill ma- 
terial available are important in design and construc- 
tion of roads and streets. The AASHTO and Unified 
classifications of the soil and soil texture, density, 
shrink-swell potential, and potential frost action are 
indicators of the traffic supporting capacity used in 
making the ratings. Soil wetness, flooding, slope, depth 
to hard rock or very compact layers, and content of 
large stones, all of which affect stability and ease of 
excavation, were also considered. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 11 by 
ratings of good, fair, or poor. The texture, thickness, 


and organic-matter content of each soil horizon are 
important factors in rating soils for use as construc- 
tion materials. Each soil is evaluated to the depth 
observed and described as the survey is made, generally 
about 6 feet. 

Roadfill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance of 
the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that de- 
termine such performance is given in the descriptions 
of soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 to 6 feet. It is assumed that 
soil horizons will be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within the profile. The estimated engineer- 
ing properties in table 6 provide more specific informa- 
tion about the nature of each horizon that can help 
determine its suitability for roadfill. 

Soils rated good have low shrink-swell potential, low 
potential frost action, and few cobbles and stones. They 
are at least moderately well drained and have slopes 
of 15 percent or less. Soils rated fair have a plasticity 
index of less than 15 and have other limiting features, 
such as high shrink-swell potential, high potential 
frost action, steep slopes, wetness, or many stones. If 
the thickness of suitable material is less than 3 feet, 
the entire soil is rated poor, regardless of the quality 
of the suitable material. : 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
rated good or fair has a layer of suitable material 
at least 3 feet thick, the top of which is within a depth 
of 6 feet. Coarse fragments of soft bedrock material, 
such as shale and siltstone, are not considered to be 
sand and gravel. Fine-grained soils are not suitable 
sources of sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
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TABLE 9.—Sanitary facilities 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “slight,” “moderate,” 
“good,” “fair,” and other terms used to rate soils. Absence of an entry means soil was not rated] 


Septic tank 
Map evapo pnd absorption 
Sol fields 
27B: . 
Tervil: scessecse—S Slight ---------.--| 
41, 41B: : 
Sparta ~------..- Slight” 22-2-222.-2 
41C: 
Sparta --.------- Slight * -----.----- 
41D: 
Sparta -~----~--- Moderate: 
slope. 
63C: 
Chelsea ~.-------- Slight? _---------- 
$3E: 
Chelsea ---------- Severe: slope. —-- 
83B: 
Kenyon ~-----~---- Severe: peres 
slowly. 
83C, 83C2: 
Kenyon ~-----~--- Severe: peres 
slowly. 
Clyde ------------ Severe: floods, 
wetness. 
98, 98B: 
Huntsville ------- Severe: floods --- 
1098: 
Backbone __~----- Severe: depth to 
rock. 
1o9c: 
Backbone —-----.- Severe: depth to 
rock. 
109D: 
Backbone —_~----- Severe: depth to 
rock. 
I1OB: 
Lamont ~--_------ Slight? ~------_--_ 
110c: 
Lamont —~_---~---- Moderate: 
slope. 
LISP: 
Sandy 
escarpments ~.-... Severe: slope —-_ 
135, C135: 
Coland -.--...---| Severe: floods, 
wetness. 
1428: 
Chaseburg ---..... Severe: floods -__ 


Sewage 
lagoon 
areas 


Moderate: 
seepage, 
excess humus. 


seepage —_ 


seepage, 


seepage, 


Severe: seepage —- 


Severe: 
slope. 


seepage, 


Moderate: slope, 
excess humus. 


Severe: slope —--- 


Severe: excess 
humus, wetness. 


Severe: floods —~_ 

Severe: depth to 
rock, seepage. 

Severe: depth to 
rock, seepage, 
slope. 

Severe: depth to 
rock, seepage, 
slope. 

Severe: seepage —- 

Severe: seepage, 
slope. 

Severe: slope —__ 

Severe: floods, 
wetness. 

Severe: wetness, 
floods. 


Trench 

sanitary 

landfill 
Slight -----_---_-- 
Severe: seepage —_ 
Severe: seepage —- 
Severe: seepage —— 
Severe: seepage ~_ 
Severe: seepage —_ 
Slight -.------__-- 
Slight -.--.------- 
Severe: floods, 
wetness. 


Severe: floods 


Severe: depth to 
rock, seepage. 


Severe: depth to 
rock, seepage. 


Severe: depth to 
rock, seepage. 


Severe: seepage —_ 

Severe: seepage —_| 

Severe: slope, 
seepage, 


Severe: floods, 
wetness. 


Severe: floods, 
wetness, 


Area Daily cover 
sanitary for 
landfill landfill 
Slight: -2s22-2s-2-2 Good 
Severe: seepage -_| Fair: too sandy. 
Severe: seepage -_| Fair: too sandy. 
Severe: seepage __/ Fair: too sandy, 
slope. 
Severe: seepage __| Poor: too sandy. 
Severe: seepage -_| Poor: too sandy, 
slope. 
Slight -----------_ Good. 
Slight _--_________ Good. 
Severe: floods, Poor: wetness. 
wetness. 
Severe: floods --_| Good. 
Severe: seepage -_| Fair: thin layer. 
Severe: seepage -_| Fair: thin layer. 
Severe: seepage -_| Fair: slope, 
thin layer. 
Severe: seepage -_| Good. 
Severe: seepage --| Fair: slope. 
Severe: slope, Poor: slope, 
seepage. too sandy. 
Severe: floods, Poor: wetness. 
wetness. 
Severe: floods ---| Good. 


Map symbol and 
soil name 


151, 152: 
Marshan 


158, C158: 
Dorchester 


Downs 


Downs 


163B: 
Fayette 


13C, 163C2: 
Fayette 


163D, 163D2, 143D3: 
Fayette 


163E, 163E2, 1633, 
163F, 163F2, 163F3: 
Fayette 


163G: 
Fayette 


I71B: 
Bassett 


I7IC, 171C2: 
Bassett 


17102: 
Bassett 


171E2: 
Bassett 


175B: 
Dickinson 


175C: 
Dickinson 


(75D: 
Dickinson 
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TABLE 9.—Sanitary facilities—Continued 


Septic tank Sewage 
absorption lagoon 
fields areas 
Severe: wetness, Severe: wetness, 
floods. floods, excess 
humus. 
Severe: floods --_| Severe: floods _-- 
Slight ® _-_________ Moderate: slope, 
seepage. 
Slight ® ---____--__ Severe: slope —__- 
Moderate: Severe: slope ~~~ 
slope. 
Severe: slope® --_| Severe: slope ~~~ 
Slight ® ---_---_-__ Moderate: slope, 
seepage. 
Slight® ___________ Severe: slope, 
seepage. 
Moderate: Severe: slope, 
slope? seepage. 
Severe: slope ---_| Severe: slope, 
seepage. 
Severe: slope —---| Severe: slope, 
seepage. 
Severe: percs Moderate: 
slowly. slope. 
Severe: peres Severe: slope —--. 
slowly? 
Severe: perces Severe: slope —_-- 
slowly? 
Severe: slope, Severe: slope —.-~ 
percs slowly. 
Slight? ~---_-_____ Severe: seepage —_ 
Slight* ~-------___ Severe: seepage, 
slope. 
Moderate: Severe: seepage, 
slope? slope. 
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Trench 
sanitary 
landfill 


Severe: wetness, 
floods, excess 
humus. 


Severe: floods --- 


Slight * 


Slight * 


Slight *® 


Moderate: 
slope.* 


Moderate: 
clayey. 


too 


Moderate: 
clayey? 


too 


Moderate: 
clayey? 


too 
Moderate: 
slope? 


Severe: slope —.-- 


Slight 


Slight 


Slight 


Moderate: 
slope. 


Severe: seepage —_ 


Severe: seepage — 


Severe: seepage —_ 


Area Daily cover 
sanitary for 
landfill landfill 
Severe: wetness, Poor: wetness. 
floods. 
Severe: floods _-_| Good. 
Slight? _..---_---- Good 
Slight® ~-.-----_-- Good. 
Moderate: Fair: slope. 
slope? 
Severe: slope -_-_| Poor: slope. 
Slight ® _-_.-__--__ Fair: too clayey. 
Slight ® ..-.-.----- Fair: too clayey. 
Moderate: Fair: slope, 
slope. too clayey. 
Severe: slope ----| Poor: slope. 
Severe: slope ---.| Poor: slope. 
Slight ------------ Good 
Slight ....----..-- Good 
Moderate: Fair: slope. 
slope. 
Severe: slope -.--) Poor: Slope. 
Severe: seepage -_| Fair: thin layer. 
Severe: seepage -_| Fair: thin layer. 
Severe: seepage -_| Fair: slope, 
thin layer. 
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TABLE 9.— Sanitary facilities—Continued 


Septic tank 
Map Evmbolend absorption 
soil nam fields 
(77, 177B: 
Saude _---------- Slight* .---_-_---- 
177C: 
Saude ~_.-----~--- Slight * ----------- 
178, 178B; 
Waukee ----~---_ Slight * _----_----- 
183C, 183D2: 
Dubuque —-----.-- Severe: depth to 
rock, 
I83E, 18362, 183F: 
Dubuque —.------- Severe: depth to 
rock, slope. 
193: 
Camden __~----~-- Slight .--.---.---- 
198B: 
Floyd ~-----+---- Severe: wetness -- 
213, 213B, 214, 214B: 
Rockton _.------- Severe: depth to 
rock. 
214C: 
Rockton —_.-.---- Severe: depth to 
rock, 
215E: 
Goss? :22.e aes Zs Moderate: 
slope. 
221: 
Palms —~-------~-- Severe: wetness __ 
225, 226: 
Lawler ~-.------- Severe: wetness —. 
265, 2658: 
Bixby ----------. Slight ¢ ~__._______ 
284, 2848: 
Flagler .-..---_-- Slight? --_--_.-___ 
284C: 
Flagler ~-.------~ Slight? --_-_-_____ 
285, 2858: 
Burkhardt —---.-- Slight? ~-.---_____ 
285C2: : 
Burkhardt ~-.-.-- Slight* ~-_--_-___- 
285E2: 
Burkhardt ~---_-_ Moderate: 
slope.* 
302B: 
Coggon —~.-____._) Severe: percs 


slowly.? 


Sewage 
lagoon 
areas 


Severe: seepage —_ 


Severe: 


seepage, 
slope. 


Severe: seepage —_ 


Severe: depth to 
rock, slope. 


Severe: depth to 
rock, slope. 


Severe: seepage —_ 


Moderate: slope, 
wetness, excess 
humus, 


Severe: depth to 
rock. 
Severe: depth to 


rock, slope. 


Severe: slope —--_ 

Severe: wetness, 
excess humus, 
seepage. 

Severe: seepage —_| 

Severe: seepage —— 

Severe: seepage —_ 

Severe: slope, 
seepage. 

Severe: seepage —_ 

Severe: seepage, 
slope. 

Severe: seepage, 
slope. 

Moderate: 
slope. 


Trench 
sanitary 
landfill 
Severe: seepage __ 
Severe: seepage __ 
Severe: seepage —_ 
Severe: depth to 
rock, 
Severe: depth to 
rock. 
Severe: seepage —— 
Severe: wetness —_ 
Severe: depth to 
rock. 
Severe: depth to 
rock, 
Slight ~--------__- 
Severe: wetness, 
seepage. 
Severe: seepage, 
wetness. 
Severe: seepage —_ 
Severe: seepage __ 
Severe: seepage —_ 
Severe: seepage __ 
Severe: seepage — 
Severe: seepage —_ 
Slight -------_-___ 


Area 
sanitary 
landfill 

Severe: seepage —_ 
Severe: seepage __ 
Severe: seepage —_ 
Severe: seepage -_ 
Severe: seepage, 

slope. 
Slight ----------_ 
Moderate: 

wetness. 
Severe: seepage —_ 
Severe: seepage —- 
Moderate: 

slope. 
Severe: wetness, 

seepage. 
Severe: seepage —_ 
Severe: seepage —__ 
Severe: seepage __ 
Severe: seepage -_ 
Severe: seepage —_ 
Severe: seepage —_ 
Severe: seepage -_ 
Slight --_-__-_..-- 


Daily cover 
for 
landfill 
Fair: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Poor: area 
reclaim, 
Poor: area 


reclaim, slope. 


Good. 

Good. 

Fair; thin layer. 
Fair: thin layer. 
Poor: small 
stones, area 
reclaim. 
Poor: excess 


humus, hard to 
pack, 


Fair: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Poor: thin layer. 
Poor: thin layer. 
Poor: thin layer. 
Good. 
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TABLE 9.—Sanitary facilities—Continued 


Septic tank 
Map symbol and : 
+5 absorption 
soil name fields 
302C: 
Coggon ~---_-_--_ Severe: percs 
slowly. 
315: 
Loamy alluvial 
land ~------------ Severe: floods ~~. 
354: 
Marsh ~_----~~--- Severe: wetness -_ 
391B: 
Clyde part ~--____| Severe: floods, 
wetness. 
Floyd part ~---~~_ Severe: wetness —_ 
394B: 
Ostrander _-__-_-_ Slight -----------_ 
394C, 394C2: 
Ostrander ___.__-_ Slight ~-----____._ 
398: 
Tripoli ~-~---_-_ Severe: wetness, 
percs slowly. 
399: 
Readlyn —----_--_ Severe: perces 
slowly, wetness. 
399B: 
Readlyn --_-.---- Severe: percs 
slowly, wetness. 
407B: 
Schley ~.---_---~_ Severe: wetness _- 
408B: 
Olin ------- Severe: percs 
slowly. 
408C: 
Olin -..-------_- Severe: percs 
slowly. 
4098: 
Dickinson _____--_| Slight -_._________ 
409C: 
Dickinson ~___.___| Slight --._.-_______ 
4448: 
Jacwin —~--------_ Severe: wetness, 
percs slowly. 
444C, 444D 
Jacwin ~----..-- Severe: wetness, 
percs slowly. 
471: 
Oran: 22252232255 Severe: percs 


slowly, wetness. 


Sewage 
lagoon 
areas 


Severe: slope __-- 


Severe: floods .-— 


Severe: wetness —— 


Severe: excess 
humus, wetness. 


Moderate: 
wetness, 
excess humus. 


slope, 


Moderate: slope, 
seepage. 

Severe: seepage, 
slope. 

Moderate: excess 
humus. 

Moderate: excess 
humus. 

Moderate: slope, 


excess humus. 


Severe: wetness —_ 


Moderate: 
slope. 


Severe: slope ~~~ 


Moderate: 
seepage, slope. 


Severe: slope —___ 


Moderate: slope, 
excess humus. 


Severe: slope —_._ 
Moderate: slope, 
wetness. 


Trench 

sanitary 

landfill 
Slight ---------___ 
Severe: floods -.- 
Severe: wetness -- 
Severe: floods, 
wetness. 
Severe: wetness —_ 
Slight --------____ 
Slight ------------ 
Severe: wetness —_ 
Severe: wetness -- 
Severe: wetness -- 
Severe: wetness __ 
Slight ----------__ 
Slight -----------_ 
Slight ---_----_--- 
Slight: 4 
Severe: wetness, 
too clayey. 
Severe: wetness, 


too clayey. 


Severe: wetness —_ 


Area 
sanitary 
landfill 


Severe: floods —-. 


Severe: wetness .. 
Severe: floods, 


wetness. 


Moderate: 
wetness, 


Severe: wetness —_ 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


Slight 


Slight 


Severe: wetness __ 


wetness ~~ 


Severe: 


Moderate: 
wetness. 


153 


Daily cover 
‘or 
landfill 
Good 
Poor: wetness. 
Poor: wetness. 
Poor: wetness. 
Good. 
Good. 
Good. 
Poor: wetness. 
Good. 
Good. 
Good. 
Good. 
Good. 
Good. 
Good. 

Poor: area 
reclaim, 
Poor: area. 
reclaim. 

Good. 
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Septic tank 
Map symbol and absoratt 
A ption 
soil name fields 
478G: 
Rock outcrop 
part ------------ 
Nordness part -.--| Severe: depth to 
rock, slope. 
480C: ; 
Orwood _.-------- Slight® _.-------.- 
480D2: 
Orwood ~--------- Moderate: 
slope.? 
480E2: 
Orwood _----~---- Severe: slope® —-_ 
485: 
Spillville --------_ Severe: floods, 
wetness, 
487B: 
Otter part ~---~~- Severe: wetness, 
floods. 
Huntsville part ___| Severe: floods --- 
489: 
Ossian __--------_ Severe: floods, 
wetness. 
490: 
Caneek ..-------- Severe: floods, 
wetness. 
496B: 
Dorchester part .-| Severe: floods ~~ 
Volney part ------ Severe: floods, 


large stones. 


497F: 
Fayette part ----- Severe: slope ~--— 
Dubuque part —---| Severe: depth to 
rock, slope. 
Jacwin part ~----- Severe: wetness, 


percs slowly. 


497G: 
Fayette part _---_ Severe: slope ---- 
Dubuque part _.-_| Severe: depth to 
rock, slope. 
Jaewin part -.---- Severe: wetness, 


percs slowly. 


4998: 
Nordness ~-~.---- Severe: depth to 
rock. 
499D: 
Nordness ~------- Severe: depth to 
rock, 


Sewage 
lagoon 
areas 


Severe: depth to 
rock, slope. 


Severe: slope —--- 


Severe: slope —--- 


Severe: slope —-~- 


Severe: floods, 
wetness, 
excess humus. 


Severe: floods --- 

Severe: floods --- 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods ___ 

Severe: floods, 
large stones, 
seepage. 

Severe: slope, 
seepage. 

Severe: depth to 
rock, slope. 

Severe: slope —_~~ 

Severe: slope, 
seepage. 

Severe: depth to 
rock, slope. 

Severe; slope ---— 

Severe: depth to 
rock. 

Severe: depth to 


rock, slope. 


Trench 
sanitar 
landfil 


Severe: depth to 
rock, slope. 


Slight ® _-.-.---_-- 
Slight ® -..------~- 
Moderate: 

slope. 

Severe: floods, 
wetness. 

Severe: wetness, 
floods. 

Severe: floods --- 
Severe: floods, 
wetness, 

Severe: floods, 
wetness. 

Severe: floods --- 
Severe: floods, 
large stones, 
seepage. 
Moderate: 

slope. 

Severe: depth to 
rock. 

Severe: wetness, 


too clayey. 


Severe: slope ~..- 

Severe: depth to 
rock. 

Severe: wetness, 
too clayey. 

Severe: depth to 
rock. 

Severe: depth to 
rock, 


Area 
sanitar: 
landfil 


Severe: 


seepage, 
slope. 


Moderate: 
slope? 


Severe: slope —--- 


Severe: floods, 
wetness. 


Severe: wetness, 
floods. 


Severe: floods ~~~ 

Severe: floods, 
wetness. 

Severe: floods, 
wetness. 

Severe: floods ~-- 

Severe: floods, 
large stones, 

Severe: slope —--- 

Severe: seepage, 
slope. 

Severe: wetness —- 

Severe: slope ---- 

Severe: seepage, 
slope. 

Severe: wetness -- 

Severe: seepage —_ 

Severe: seepage -. 


Daily cover 


‘or 
landfill 


Poor: thin layer, 
area reclaim, 
slope. 


Good. 

Fair: slope. 

Poor: slope. 

Good. 

Poor: wetness. 

Good. 

Poor: wetness. 

Poor: wetness. 

Good. 

Poor: large 
stones, area 
reclaim. 

Poor: slope. 

Poor: area 


reclaim, slope. 


Poor: area 
reclaim. 

Poor: slope. 

Poor: area 


reclaim, slope. 


Poor: area 
reclaim. 
Poor: thin layer, 


area reclaim. 


Poor: thin layer, 
area reclaim. 


Septic tank 
Map symbol and : 
i absorption 
soil name fields 
499F: 
Nordness ~-~----- Severe: depth to 
rock, slope. 
5128; 
Marlean ---------| Severe: large 
stones. 
$12D: 
Marlean --------- Severe: large 
stones. 
536; 
Hanlon ~~~------- Severe: floods ~-- 
5513 : 
Calamine ~----~-- Severe: wetness, 
peres slowly. 
620B: 
Port Byron —----- Slight -~------__ 
714, 714B: 
Winneshiek ~~-_-- Severe: depth to 
rock, 
714C: 
Winneshiek ------| Severe: depth to 
rock, 
7I4D: 
Winneshiek _~-_~_ Severe: depth to 
rock. 
725: 
Hayfield ~----.-.. Severe: wetness —_ 
763D2: 
Exette ------~--- Moderate: 
slope. 
763E2, 763E3, 763F2, 
763F3: 
Exette -.---.---- Severe: slope —.-_ 
777, 7778: 
Wapsie ~--.-.-.-_ Slight‘ -.----__ 
T7IC: 
Wapsie ~----.-.-_ Slight 4 _---____ 
781B: 
Lourdes ~-------- Severe: peres 
slowly. 
781C: 
Lourdes ~-~~-_~-- Severe: percs 


slowly. 
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Sewage 
lagoon 
areas 


Severe: depth to 
rock, slope. 


Severe: seepage, 
large stones. 


Severe: slope, 
seepage, large 
stones. 

Severe: floods, 
seepage. 

Severe: wetness, 
depth to rock. 

...| Moderate: slope, 
seepage. 

Severe: depth to 
rock. 

Severe: slope, 
depth to rock. 

Severe: slope, 
depth to rock. 

Severe: seepage —_ 

Severe: slope ~~. 

Severe: slope —~-- 

---| Severe: seepage —_ 
_--| Severe: seepage, 
slope. 

Moderate: 
slope. 

Severe: slope ~-~- 
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Trench 
sanitary 
landfill 


Severe: 
rock, 


depth to 
Severe: seepage, 
large stones. 


Severe: seepage, 
large stones, 


Severe: floods, 
seepage. 

Severe: wetness, 
depth to rock. 

Slight ~-.---.----- 

Severe: depth to 
rock, 

Severe: depth to 
rock, 

Severe: depth to 
rock, 

Severe: seepage —_| 

Slight ~_._._-_-.-. 

Moderate: 
slope. 

Severe: seepage —_ 

Severe: seepage —- 

Slight ---.-----___ 

Slight --------..-- 


Area Daily cover 

sanitary or 
landfill landfill 

Severe: seepage, Poor: thin layer, 

slope. area reclaim,. 
slope. 

Severe: seepage -_| Poor: thin layer, 
small stones. 

Severe: seepage --| Poor: thin layer, 
small stones. 

Severe: floods, Good. 

seepage. 

Severe: wetness --| Poor: wetness. 

Slight ~------_--_- Good. 

Severe: seepage -_| Poor: area 
reclaim, thin 
layer. 

Severe: seepage ..| Poor: area 
reclaim, thin 
layer. 

Severe: seepage --_| Poor: area 
reclaim, thin 
layer. 

Moderate: Fair: thin layer. 

wetness, seepage. 

Moderate: Fair: slope. 

slope. 

Severe: slope ._-_| Poor: slope. 

Severe: seepage -_| Fair: thin layer. 

Severe: seepage —.| Fair: thin layer. 

Slight ----------__| Fair: too clayey. 

Slight ~.-.-.-----_ Fair: too clayey. 
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Septic tank Sewage 
Map eve end absorption lagoon 
coe fields areas 
782: : 
Donnan ~--------- Severe: percs Slight: =.-s2--2.. 
slowly. 
7828: 
Donnan ~--------- Severe: percs Moderate: 
slowly. slope. 
782C: 
Donnan ~.-------- Severe: percs Severe: slope —--- 
slowly. 
783B: 
Cresco ~----------~ Severe: percs Moderate: 
slowly. slope. 
783C: 
Cresco ~--------~- Severe: percs Severe: slope —--- 
slowly. 
784B: 
Riceville .-------- Severe: percs Moderate: 
slowly, wetness. slope. 
798B: 
Protivin ~-------- Severe: percs Moderate: 
slowly, wetness. slope. 
926: 
Canoe -----~----- Severe: Moderate: 
wetness.* seepage, wetness. 
977: 
Richwood ~------- Slight * --------_-- Severe: seepage —_ 
978: 
Festina ~------.~- Slight ®> _.--___---- Moderate: 
seepage. 


Trench Area Daily cover 
sanitary sanita’ or 
landfill landfil landfill 
Severe: too Moderate: Poor: area 
clayey, wetness. wetness. reclaim, thin 
layer, 
Severe: too Moderate: Poor: area 
clayey, wetness. wetness. reclaim, thin 
layer. 
Severe: too Moderate: Poor: area 
clayey, wetness. wetness. reclaim, thin 
layer. 
Slight ~.---------- Slight ----.--.---- Fair: thin layer. 
Slight ---------~-- Slight --.--------- Fair: thin layer. 
Severe: wetness --| Moderate: Fair: tooclayey. 
wetness, 
Moderate: Moderate: Fair: too clayey. 
wetness, too wetness. 
clayey. 
Severe: wetness __| Moderate: Good. 
seepage, 
wetness.° 
Severe: seepage —_| Slight® _-__.-_---_ Good 
Slight -------_-___ Slight ® _.-------__ Good 


1 Excessive permeability may cause pollution of ground water. 


2 Perched water table is generally for short periods during extended wet periods and may not be continuous. 
8’Many areas are underlain by limestone bedrock at a depth of 6 to 10 feet. Seepage through fractures may cause pollution 


of ground water. 


‘Coarse material below a depth of 2 to 8 feet is poor filtering material and excessive permeability may cause pollution of 


ground water. 


5Some areas may be underlain by sand and gravel at a depth below 6 feet. 


the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 
series descriptions and in table 6. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to sustain the growth of plants. Also 
considered is the damage that would result to the area 
from which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of 
stones, are low in content of gravel and other coarse 
fragments, and have gentle slopes. They are low in 
soluble salts, which can limit plant growth. They are 


naturally fertile or respond well to fertilization. They 
are not so wet that excavation is difficult during most 
of the year. 

Soils rated fair are loose sandy or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils; very firm 
clayey soils; soils with suitable layers less than 8 
inches thick; soils having large amounts of gravel, 
ee or soluble salt; steep soils; and poorly drained 
soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic mat- 


FAYETTE COUNTY, IOWA 157 


TABLE 10.—Building site development 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “slight,’’ “moderate,” 


and “severe.” Absence of an entry means soil was not rated] 


Map symbol and Shallow Dwellings without Dwellings with Small commercial Local roads 
soil name excavations basements basements buildings and streets 
27B: 
Terril) ~-2+ssi:--2 Moderate: Slight ~-----__-_-_ Moderate: Slight -.---------_ Moderate: 
wetness." wetness, low strength, 
frost action. 
41, 41B: 
Sparta ---.--.--- Severe: cutbanks | Slight -----.-.---- Slight -------_---_ Slight .-...--___-- Slight. 
cave 
41C: 
Sparta -_--.----- Severe: cutbanks | Slight ------------ Slight ---.---_____ Moderate: slope --| Slight. 
cave, 
41D: 
Sparta —------.-_ Severe: cutbanks | Moderate: slope -_| Moderate: slope -_| Severe: slope ----| Moderate: slope. 
cave. 
63C: 
Chelsea __----~--_ Severe: cutbanks | Slight -.....-.-___ Slight ----._..---_ Moderate: slope --| Slight. 
cave. 
S3E: 
Chelsea ~----_-__-~ Severe: cutbanks | Severe: slope —-.-| Severe: slope ~-.-| Severe: slope ----| Severe: slope. 
cave, slope. 
83B: 
Kenyon ~-_-----~- Moderate: Moderate: low Moderate: Moderate: low Moderate: — 
wetness.? strength. wetness. strength. frost action, 
low strength. 
83C, 83C2: 
Kenyon ~~---.---- Moderate: Moderate: low Moderate: Moderate: slope, Moderate: 
wetness.? strength. wetness. low strength. frost action, 
low strength. 
84: 
Clyde ------------~ Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: excess 
wetness. wetness. wetness. wetness, humus, floods, 
frost action. 
98, 98B: 
Huntsville ------_ Severe: floods -_.| Severe: floods --_| Severe: floods --_| Severe: floods ---| Severe: floods, 
frost action. 
109B, l09C: 
Backbone -~-.-_-- Severe: depth to | Moderate: depth | Severe: depth to | Moderate: depth Moderate: depth 
rock. to rock. rock, to rock. to rock. 
109D: 
Backbone -_--~--- Severe: depth to Moderate: slope, Severe: depth to Severe: slope --.-| Moderate: slope, 
rock, depth to rock, rock, depth to rock. 
|TOB: 
Lamont —----..--- Severe: cutbanks | Slight -----------_ Slight -----------_ Slight ------------ Slight 
cave. 
110C; 
Lamont ---_~----- Severe: cutbanks | Moderate: slope -_| Moderate: slope -_| Severe: slope ~---| Moderate: slope. 
cave. 
LI5F: 
Sandy 
escarpments ~_-_~. Severe: slope, Severe: slope ----| Severe: slope ----| Severe: slope ~-..| Severe: slope. 
cutbanks cave. 
135, C135: 
Coland ~--.------ Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
wetness. wetness. wetness. wetness. wetness, frost 


action, 
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Map symbol and Shallow 
soil name excavations 
142B: 
Chaseburg —------ Severe: floods --- 
151, 152: 
Marshan --.--~-- Severe: wetness, 
cutbanks cave. 
158, C158: 
Dorchester ~--.--- Severe: floods ~~~ 
162B: 
Downs ~---------- Slight ----------~- 
162C, 162C2: 
Downs ---------- Slight ------------ 
162D, 162D2: 
Downs ----------- Moderate: slope -- 
162E2: 
Downs ----------- Severe: slope —--~ 
163B: : 
Fayette ----..---- Slight: c222s..--2-= 
163C, 163C2: : 
Fayette ---------- Slight --.--------- 
163D, 16302, 163D3: 
Fayette ---.-_---- Moderate: slope —— 
163E, 163E2, 163E3, 
163F, [63F2, 163F3, 
163G: 
Fayette ---------- Severe: slope ---- 
171B: 
Bassett ~---..---- Moderate: 
wetness,? 
H71C, 17102; 
Bassett ~--------- Moderate: 
wetness.’ 
171D2: 
Bassett ~--------- Moderate: slope, 
wetness.? 


Dwellings without 
basements 


Severe: floods --- 


Severe: wetness —- 


Severe: floods --- 


Moderate: low 
strength, 


shrink-swell. 


Moderate: low 
strength, 


shrink-swell. 


Moderate: slope, 
low strength, 
shrink-swell. 


Severe: slope ---- 


Moderate: low 
strength, 


shrink-swell. 


Moderate: 
strength, 
shrink-swell. 


low 


Moderate: slope, 
shrink-swell, 
low strength. 


Severe: slope ~.-- 


Moderate: low 


strength. 


Moderate: 
low strength. 


Moderate: slope, 
low strength. 


Local roads 
and streets 


floods, 


wetness, 


floods, 
low strength, 


Dwellings with Small commercial 
basements buildings 
Severe: floods ~-.| Severe: floods ~--| Severe: 
frost action. 
Severe: wetness, Severe: wetness -.) Severe: 
cutbanks cave. frost action. 
Severe: floods -__| Severe: floods ---| Severe: 
frost action. 
Moderate: Moderate: Severe: 


low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: slope, 
low strength, 
shrink-swell. 


Severe: slope ~--- 


Moderate: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
shrink-swell. 


Moderate: slope, 
low strength, 
shrink-swell. 


Severe: slope —_-- 


Moderate: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


slope, 


shrink-swell, 
low strength. 


Moderate: slope, 
shrink-swell, 
low strength, 


Severe: slope —--- 


Severe: slope ~--- 


Moderate: 
shrink-swell, 
low strength. 


Moderate: slope, 
shrink-swell, 
low strength. 


Severe: slope —--- 


Severe: slope —--- 


Moderate: 
strength. 


low 


Moderate: 
strength, 


low 


Severe: slope —-.. 


frost action, 
low strength, 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: slope, 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: frost 
action, low 
strength, slope. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: slope, 
frost action, 
low strength. 
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Map symbol and Shallow 
soil name excavations 
171E2: 
Bassett ~--------- Severe: slope ---- 
t75B: 
Dickinson ~--_---~- Severe: cutbanks 
cave, 
175C: 
Dickinson ~---.--- Severe: cutbanks 
cave, 
175D: 
Dickinson ~------~ Severe: cutbanks 
cave, 
177, 177B: 
Saude W2-.---5..2 Severe: cutbanks 
cave, 
177C: 
Saude ~---------- Severe: cutbanks 
cave, 
178, |78B: 
Waukee ______--_ Severe: cutbanks 
cave, 
183C: 
Dubuque ~_-_~-~_- Severe: depth to 
rock, 
183D2: 
Dubuque ~___~--__ Severe: depth to 
rock. 
183E, 183E2, 183F: 
Dubuque —~----____ Severe: depth to 
rock, slope. 
193: 
Camden ----_-~~- Slight ------------. 
1988: 
Floyd ----~--.--- Severe: wetness —- 
213, 213B, 214, 214B: 
Rockton ------~-- Severe: depth to 
rock. 
214C: 
Rockton ~~ -~---- Severe: depth to 
rock. 
215E: 
Goss, hoses sns3s-s2) Moderate: slope _- 
221: 
Palys. cunccccse Severe: wetness, 


excess humus, 
cutbanks cave. 


ee 
Severe: slope ~--_ 
Slight ---.-----_-~ 
Slight ------------ 
Moderate: slope —- 
Slight -----------_ 
Slight ~----------- 
Slight ---_..------' 
Moderate: depth 
to rock. 

Moderate: slope, 


depth to rock. 


Severe: slope, 
depth to rock. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, low 
strength. 


Slight 


Slight 


Moderate: 
shrink-swell, 
slope. 


Severe: wetness, 


frost action, 
excess humus. 
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Dwellings with Small commercial 
basements buildings 

Severe: slope ----| Severe: slope —~_- 
Slight ------------ Slight ---.-------- 
Slight ~---------.- Moderate: slope -. 
Moderate: slope --| Severe: slope —--- 
Slight ~----------- Slight ------------ 
Slight -----------_ Moderate: slope —_ 
Slight ------------ Slight .-.--_-__-_._] 
Severe: depth to | Moderate: slope, 

roc depth to rock. 
Severe: depth to Severe: slope 

rock, depth to rock. 
Severe: depth to Severe: slope, 


rock, slope. epth to rock. 


Slight -----------_ Moderate: 
shrink-swell. 
Severe: wetness -_| Moderate: 
wetness, low 
strength, 
Moderate: depth Slight -------_---- 
to rock. 
Moderate: depth Moderate: slope —_ 
to rock. 
Moderate: Severe: slope ---. 
shrink-swell 
slope. 
Severe: wetness -_| Severe: wetness -- 


Local roads 
and streets 


Severe: slope, 
frost action, 
low strength. 


Slight. 


Slight. 


Moderate: slope. 


Slight. 


Slight. 


Slight. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: low 
strength, frost 
action, slope. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
excess humus, 
low strength. 


Moderate: depth 
to rock. 

Moderate: depth 
to rock. 

Moderate: shrink- 


swell, frost 
action, slope, 


Severe: wetness, 
frost action, 
low strength. 
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TABLE 10.—Building site development—Continued 


Map symbol and 
soil name 


225, 226: 
Lawler 


284, 2848: 
Flagler 


284C: 
Flagler 


285, 285B: 
Burkhardt 


285C2: 
Burkhardt 


285E2: 
Burkhardt 


315 


land 


391B: 


394B: 
Ostrander 


394C, 394C2: 
Ostrander 


398: 
Tripoli 


Shallow Dwellings without Dwellings with Small commercial Local roads 
excavations basements basements buildings and streets 
Severe: wetness, Moderate: Severe: wetness -__| Moderate: Severe: 
cutbanks cave. wetness, wetness. frost action, 
low strength. 
Severe: cutbanks | Slight ~.---------- Slight ----------~_ Slight -----------_ Slight. 
cave, 
Severe: cutbanks | Slight ------------ Slight ~----------- Moderate: slope -.| Slight. 
cave, 
Severe: cutbanks | Slight ------------ Slight ------------ Slight so. cs.2s- Slight. 
cave. 
Severe: cutbanks | Slight ------------ Slight ~-----..---- Moderate: slope —-| Slight. 
cave. 
Severe: cutbanks | Slight --.---.---~-~ Sheht ous ece sso Slighti2us-4<22225 Slight. 
cave. 
Severe: cutbanks | Slight ~----------_ Slight ~------.--__ Moderate: slope __} Slight. 
cave, 
Severe: cutbanks | Moderate: slope __| Moderate: slope -_| Severe: slope -_--| Moderate: slope. 
cave 
Moderate: Moderate: frost Moderate: Moderate: frost Moderate: 
wetness.” action. wetness. action. frost action, 
low strength. 
Moderate: Moderate: frost Moderate: Moderate: _ slope, Moderate: 
wetness.” action. wetness. frost action. frost action, 
low strength. 
Severe: floods _.__| Severe: floods ---| Severe: floods ___| Severe: floods -~-_| Severe: floods. 
Severe: wetness __| Severe: wetness --| Severe: wetness _.| Severe: wetness -_| Severe: wetness. 
Severe: floods, Severe: floods, Severe: floods, Severe: floods, Severe: excess 
wetness. wetness. wetness. wetness. humus, floods, 
frost action. 
Severe: wetness __| Moderate: Severe: wetness __| Moderate: Severe: 
wetness, low wetness, low frost action, 
strength. strength. excess humus, 
low strength. 
Slight --.___-_-___ Moderate: low Slight ---------_-- Moderate: low Moderate: 
strength. strength. frost action. 
Slight -------_._.. Moderate: low Slight --.------___ Moderate: slope, Moderate: 
strength. low strength. frost action. 
Severe: wetness ..| Severe: wetness --| Severe: wetness -_| Severe: wetness -_| Severe: wetness, 


frost action. 
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Dwellings without 
basements 


Small commercial 


161 


Local roads 
and streets 


Map symbol and Shallow 
soil name excavations 
399, 399B: 
Readlyn ~-------- Moderate: 
wetness. 
4078: 
Schley ~---------- Severe: wetness, 
cutbanks cave. 
408B: 
Olin. s2uch--22254 Slight ~------_---- 
408C: 
Olins: 22o22he sce Slight -.-------.-- 
409B: 
Dickinson ~_______ Severe: cutbanks 
cave. 
409C: 
Dickinson ~--_--_- Severe: cutbanks 
cave. 
444B, 444C: 
Jacwin ---------- Severe: wetness, 
too clayey. 
444D: : 
Jacwin ~------_-_ Severe: wetness, 
too clayey. 
47\: 
Oran * sss s5 35 Severe: wetness —— 
4786: 
Rock outcrop 
part 
Nordness part ----| Severe: depth to 
rock, slope. 
480C: 
Orwood ___---_-__ Slight --_.-.______ 
480D2: 
Orwood ~_~--_---~ Moderate: slope —_ 
480E2: 
Orwood —---~--_-~ Severe: slope —--_ 
85: 
Spillville -----_-__ Severe: floods, 


wetness. 


Moderate: 
wetness, low 
strength. 


Moderate: 
strength. 


low 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
wetness, 


Severe: depth to 
rock, slope. 


Moderate: 


shrink-swell. 


Moderate: slope, 
shrink-swell, 


Severe: slope -.-_ 


Severe: floods --~ 


Dwellings with 
basements 
Severe: wetness —_ 
Severe: wetness __ 
Slight -.---------- 
Slight ------..--__ 
Slight ----------~- 
Slight)..-c.sseossc= 
Severe: wetness, 


shrink-swell, 
low strength. 


Severe: wetness, 
shrink-swell, 
low strength, 


Severe: wetness —- 


Severe: depth to 
rock, slope. 


Moderate: 


shrink-swell. 


Moderate: slope, 
shrink-swell. 


Severe: slope ~--_ 


Severe: floods ___ 


buildings 

Moderate: 

wetness, low 

strength. 
Moderate: low 

strength. 
Slight .-.--------- 
Moderate: slope —- 
Slight ~----------_ 
Moderate: slope —-| 
Severe: 


shrink-swell, 
low strength. 


Severe: slope, 
shrink-swell, 
low strength. 


Moderate: 
wetness. 


Severe: depth to 
rock, slope. 


Moderate: slope, 
shrink-swell. 


Severe: . 
frost action. 


Severe: 
frost action. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Severe: 
shrink-swell, 
frost action, 
low strength. 


Severe: 
shrink-swell, 
frost action, 
low strength. 


Severe: 
frost action. 


Severe: depth to 
rock, slope. 


Moderate: 
shrink-swell, 
low strength, 
frost action. 


Severe: slope ---_| Moderate: 
shrink-swell, 
low strength, 
frost action. 

Severe: slope ----] Severe: slope. 

Severe: floods --_| Severe: floods. 
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Map symbol and 
soil name 


487B: 
Otter part -----~- 


Huntsville part ..- 


489: 
Ossian 


496B: 
Dorchester part —- 


Volney part 


497F; 
Fayette part 


Dubuque part ---- 


Jacwin part 


4976: 
Fayette part ----- 


Dubuque part ~---- 


Jacwin part ----- 


4998: 
Nordness 


499D: 
Nordness 


499F; 
Nordness 


512B: 
Marlean 


512D: 
Marlean 


SOIL SURVEY 


TABLE 10.—Building site development—Continued 


Shallow Dwellings without 
excavations basements 
Severe: wetness, Severe: floods --- 

floods. 
Severe: floods ---| Severe: floods -__ 
Severe: floods, Severe: floods, 
wetness. wetness. 
Severe: floods, Severe: floods, 
wetness. wetness. 
Severe: floods _-_| Severe: floods ~~~ 
Severe: floods, Severe: floods, 
large stones. large stones. 
Severe: slope --..| Severe: slope —-_~ 
Severe: depth to Severe: slope, 
rock, slope. depth to rock. 
Severe: wetness, Severe: 
too clayey. shrink-swell, 
low strength. 
Severe: slope ---.| Severe: slope —_-~ 
Severe: depth to Severe: slope, 


rock, slope. 


Severe: wetness, 
too clayey. 

Severe: depth to 
rock, 

Severe: depth 
to rock. 

Severe: depth to 


rock, slope. 


Severe: small 


stones. 


Severe: small 


stones. 


depth to rock. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
rock. 


depth to 


Severe: 
rock, 


depth to 


Severe: depth to 
rock, slope. 


Moderate: 
to rock. 


depth 


Moderate: slope, 
depth to rock. 


Dwellings with 
basements 


floods 


Severe: 


Severe: floods 


Severe: floods, 
wetness. 


Severe: floods, 
wetness. 


Severe: floods 


Severe: floods, 
large stones. 


Severe: slope —___ 


Severe: depth to 
rock, slope. 


Severe: wetness, 
shrink-swell, 
low strength. 


Severe: slope —-__ 


Severe: depth to 
rock, slope. 


Severe: wetness, 
shrink-swell, 
low strength. 


Severe: depth to 
rock, 

Severe: depth to 
rock, 

Severe: depth to 
rock, slope. 

Moderate: depth 
to rock. 

Moderate: slope, 


depth to rock. 


Small commercial 


Local roads 


buildings and streets 
Severe: floods _--/ Severe: wetness, 
floods, frost 
action. 
Severe: floods _-_/ Severe: floods, 
frost action. 
Severe: floods, Severe: floods, 
wetness. wetness, frost 
action. 
Severe: floods, Severe: floods, 
wetness. wetness, frost 
action. 
Severe: floods --.| Severe: floods, 
low strength, 
frost action. 
Severe: floods, Severe: floods, 


large stones. 


Severe: slope --_- 


Severe: slope, 
depth to rock. 


Severe: slope, 


shrink-swell. 


Severe: slope ~--- 


Severe: slope, 
depth to rock. 


Severe: slope, 
shrink-swell. 


Severe: depth to 
rock, 

Severe: depth to 
rock, slope. 

Severe: depth to 
rock, slope. 

Moderate: depth 
to rock. 

Severe: slope —_-_ 


large stones. 


Severe: frost 
action, low 
strength, slope. 


Severe: low 
strength, frost 
action, slope. 


Severe: 
shrink-swell, 
frost action, 
low strength. 


Severe: frost 
action, low 
strength, slope. 


Severe: low 
strength, frost 
action, slope. 


Severe: 
shrink-swell, 
frost action, 
low strength. 


Severe: depth to 
rock, 

Severe: depth to 
rock. 

Severe: depth to 
rock, slope. 

Moderate: depth 
to rock, 

Moderate: slope, 


depth to rock. 
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Map symbol and Shallow 
soil name excavations 
536: 
Hanlon _--_-_---- Severe: floods, 
cutbanks cave. 
551: 
Calamine ~-~--_-- Severe: wetness, 
too clayey. 
620B: 
Port Byron ~~--~- Slight ------------ 
714, 714B: 
Winneshiek ____-~ Severe: depth to 
roc 
714C: 
Winneshiek ____--_' Severe: depth to 
rock. 
714D: 
Winneshiek ~__.-_ Severe: depth to 
rock. 
725: 
Hayfield ~----.--- Severe: cutbanks 
cave. 
763D2: 
Exette ----....-- Moderate: slope —- 
763E2, 763E3, 763F2, 
763F3: 
Exette ----..-.-. Severe: slope ---. 
777, 777B: 
Wapsie ~----_-.-- Severe: cutbanks 
cave, 
777C: 
Wapsie ~----_---_ Severe: cutbanks 
cave, 
781B: 
Lourdes ~-------- Moderate: too 
clayey, wetness. 
78IC: 
Lourdes ~-.----~- Moderate: too 


clayey, wetness, 


782, 782B, 782C: 


Donnan ~---_~_--~- Severe: wetness, 
too clayey. 

783B: 

Cresco ---.--.---- Moderate: too 
clayey. 

783C: 

Cresco ~---------- Moderate: too 
clayey. 


Dwellings without Dwellings with 
basements basements 
Severe: floods --_} Severe: floods -__ 
Severe: wetness, Severe: wetness, 


shrink-swell. 


SUPA cnc eweed 
Moderate: depth 
to rock. 
Moderate: depth 
to rock. 
Moderate: slope, 


depth to rock. 


Severe: frost 
action. 
Moderate: slope, 


shrink-swell. 


Severe: slope —--_ 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: wetness, 
shrink-swell, 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


shrink-swell, 


depth to 


depth to 


depth to 


Moderate: 
wetness. 


Moderate: slope, 
shrink-swell, 


Severe: slope —_-- 


Slight 


Slight 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell, 
wetness, 


Severe: wetness, 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell, 
wetness. 


Small commercial 
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Local roads 


buildings and streets 
Severe: floods -_-| Severe: floods. 
Severe: wetness, Severe: wetness, 


shrink-swell. 


Slight ------------ 
Moderate: depth 
to rock. 

Moderate: slope, 


depth to rock. 


Severe: slope —--- 
Severe: frost 
action. 

Severe: slope —--- 
Severe: slope __-_ 
Slight -------_---_ 
Moderate: slope ~- 
Moderate: 


shrink-swell, 
low strength. 


Moderate: slope, 
shrink-swell, 
low strength. 


Severe: wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: slope, 
shrink-swell. 


shrink-swell. 


Severe: frost 
action. 
Moderate: depth 
to rock. 
Moderate: depth 
to rock. 
Moderate: slope, 


depth to rock. 


Severe: frost 


action. 


Severe: frost 


action. 


Severe: frost 
action, slope. 


Slight. 


Slight. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: wetness, 
shrink-swell, 
frost action. 


Moderate: 
low strength, 
shrink-swell, 
frost action. 


Moderate: 
low strength, 
shrink-swell, 
frost action. 
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TABLE 10.—Building site development—Continued 


Map symbol and Shallow Dwellings without 
soil name excavations basements 
784B: 

Riceville ~------_. Severe: wetness __| Moderate: 
wetness, 
shrink-swell. 

7988: 
Protivin --------- Moderate: too Moderate: 
clayey, wetness, wetness, 
shrink-swell. 
926: 
Canoe. 22 -2sa nS Moderate: Moderate: 
wetness. wetness, 
shrink-swell, 
low strength. 
OTT: 
Richwood ____-_-- Slight --.-.----___ 
978: 
Festina --------_ Moderate: 


shrink-swell. 


Dwellings with Small commercial Local roads 

basements buildings and streets 
Severe: wetness, Moderate: Severe: 

shrink-swell. wetness, frost action, 


shrink-swell. 


low strength. 


Severe: wetness, Moderate: Severe: 
shrink-swell. wetness, frost action, 
shrink-swell. low strength. 
Severe: wetness, Moderate: Severe: wetness, 
shrink-swell, wetness, low strength, 


low strength. 


shrink-swell, 


frost action. 


low strength, 


Slight -----.-__.-- Slight ------------ Severe: frost 
action. 
Moderate: Moderate: Severe: 


shrink-swell, shrink-swell, frost action, 


low strength. 


1 Subject to local runoff from upslope and occasional lateral movement of water from upslope in soil profile. 
* Perched water table is generally for short periods during extended wet periods and may not be continuous. 


ter content. This horizon is designated as Al or Ap 
in the soil series descriptions. The absorption and re- 
tention of moisture and nutrients for plant growth 
are greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 12 the degree of soil limitation 
and soil and site features that affect use are indicated 
for each kind of soil. This information is significant in 
planning, installing, and maintaining water control 
structures, 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for this use have low seep- 
age potential, which is determined by the permeability 
and depth over fractured or permeable bedrock or other 
permeable material. 

E'mbankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping, and 
that has favorable stability, shrink-swell potential, 
shear strength, and compaction characteristics. Stones 
and organic matter in a soil downgrade the suitability 
of a soil for use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties 
as permeability, texture, structure, depth to claypan 
or other layers that influence rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, salinity and alkalinity, and 
availability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and 


soil blowing, texture, presence of salts and alkali, 
depth of root zone, rate of water intake at the surface, 
permeability of the soil below the surface layer, avail- 
able water capacity, need for drainage, and depth to 
the water table. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a 
slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for te¥yraces are uniformity 
of slope and steepness, depth to bedrock or other un- 
favorable material, permeability, ease of establishing 
vegetation, and resistance to water erosion, soil blow- 
ing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, per- 
meability, erodibility, and suitability for permanent 
vegetation. 


Soil test data 


Table 13 (See page 176) contains engineering test 
data for one soil series in Fayette County. These tests 
were made to help evaluate the soils for engineering 
purposes. The engineering classifications given are 
based on data obtained by mechanical analyses and by 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. 

Compaction (or moisture-density) data are impor- 
tant in earthwork. If a soil material is compacted at 
successively higher moisture content, assuming that the 
compactive effort remains constant, the density of the 
compacted material increases until the optimum mois- 
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TABLE 11.—Construction materials 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of “good,” “fair,” “poor,” 
and “unsuited.” Absence of an entry means soil was not rated] 


a eee Roadfill Sand Gravel Topsoil 


Terri! ---_.___-______ Fair: low strength, Unsuited ~-----------_ Unsuited ~-----~--.--_ Good. 
frost action. 


Sparta ~~ _-_.--..____ Good 222252022 Good ~-.------_~-.---- Unsuited ~~ -------___.. Poor: too sandy. 
63C: 
Chelsea ~--.___-______] Good. 2c ee Fair: excess fines __..| Unsuited ~--.-__._-_.__ Poor: too sandy. 
63E: 
Chelsea ___-__~_______| Fair: slope ~..---__. Fair: excess fines -.-.| Unsuited .-.__-_-__-___ Poor: too sandy, slope. 
83B, 83C, 83C2: 
Kenyon ~----..--___-_ Fair: low strength, Unsuited ----------__ Unsuited ~--.--..-.--_ Good. 
frost action. 
84: 
Clyde.2252 52-0 Poor: excess humus, Unsuited ~----_-.-.... Unsuited -.--__._-_-__ Poor: wetness.’ 
frost action, wetness. 
. 98B: 
Huntsville ~----______ Poor: frost action ~..| Unsuited ~.-..---..--- Unsuited ~------_._-__ Good. 
109B, !09C: 
Backbone ~--------... Poor: thin layer? ---_| Unsuited ----.-..-.-._ Unsuited ~-----------. Good.® 
(09D: 
Backbone —~.--.------- Poor: thin layer® ---_| Unsuited ~-.-.-------- Unsuited ------------- Fair: slope. 
1 tOB: 
Lamont ~--------_--_ Fair: low strength --_| Fair: excess fines ----| Unsuited —_---.-___--_ Good.‘ 
110C: 
Lamont _----------_~- Fair: low strength ---| Fair: excess fines ----| Unsuited __-.._-----__ Fair: slope. 
LI5F: 
Sandy escarpments _--_| Fair: slope ---------- Goods sos eae Fair: excess fines _-._| Poor: slope, too sandy. 
135, C135: 
Coland ---------~---- Poor: low strength, Unsuited -----.------_ Unsuited ~_-.-_-----_. Poor: wetness. 
excess humus, frost 
action. 
142B: 
Chaseburg ~---------- Poor: frost action —--]| Unsuited ~--.-..---.~. Unsuited ~--_-________ Good.‘ 
151, 152: 
Marshan ~--.--------- Poor: wetness, frost Fair: excess fines ----| Unsuited ~-----._--___ Poor: wetness. 
action. 
158, Cl58: : 
Dorchester ~.--------- Poor: low strength, Unsuited ~-----------_ Unsuited ~-__-________ Fair: excess lime. 
frost action. 
162B, 162C, 162C2: 
Downs ~--.----------- Poor: low strength ~--| Unsuited —-.------.--- Unsuited ~~ --_------- Good.’ 
(62D, 162D2: 
DOWNS. wsackaeenec eee Poor: low strength ---| Unsuited ~--.._____--_ Unsuited ~----_-.----- Fair: slope. 
162E2 
Downs -..--~-~-------- Poor: low strength ~--| Unsuited ~----__--_-__ Unsuited ~--.--------- Poor: slope. 
163B, 163C, 163C2: 
Fayette .------------- Poor: low strength -~-.| Unsuited .--...-___-._ Unsuited __----------_ Good.‘ 


163D, 163D2, 163D3; : 
Fayette ~-----.------- Poor: low strength ---| Unsuited ~..-------___ Unsuited ~-.-.-.------ Fair: slope. 


166 


SOIL SURVEY 


TABLE 11.—Construction materials—Continued 


Map symbol 
and soil name 


163E, 163£2, 16363, 

163F, 163F2, [63F3: 
Fayette _--_-.-------- 

163G: 
Fayette 


171B, 171C, 1712: 
Bassett 


17102: 
Bassett 


I71E2: 
Bassett 


175B, 175C: 
Dickinson 


175D: 
Dickinson 


177, |77B, 177C: 
Saude 


178, 178B: 
Waukee 


183C, 183D2: 
Dubuque 


183E, 18352, 183F: 
Dubuque 


193: 
Camden 


213, 2138, 214, 2148, 214C: 
Rockton 


225, 226: 
Lawler 


265, 265B: 
Bixby 


284, 284B, 284C: 
Flagler 


285, 285B, 285C2, 285E2: 
Burkhardt 


Roadfill 


Poor: low strength —-- 

Poor: low strength, 
slope. 

Fair: low strength, 


frost action. 


Fair: low strength, 
frost action. 


Fair: slope, frost 
action, low strength. 


Poor: low strength, 
area reclaim.” 


Poor: low strength, 
area reclaim.’ 


Poor: frost action, 
low strength. 


Poor: excess humus, 
frost action, low 
strength. 


Fair: thin layer*® —--- 


Fair: frost action, 
shrink-swell. 


Poor: wetness, 
excess humus. 


Sand Gravel 
Unsuited ~--------_--- Unsuited ~------_-_--_ 
Unsuited ~_-----_-_--_ Unsuited ~~ ~-.-------_ 
Unsuited ~---~-.-.---_ Unsuited ~-----------_ 
Unsuited ~-------._--_ Unsuited ~--------_--_ 
Unsuited ~------------ Unsuited -----------._ 
Fair: excess fines __--| Unsuited -_-_-.__.---- 
Fair: excess fines ----| Unsuited ~-------.---- 
Good 222 e os es Fair: excess fines -_.. 
Good) 222022 o05-s252525 Fair: excess fines ~--_ 
Unsuited ~------------ Unsuited ~------------ 
Unsuited ~ -------.--- Unsuited ~~----.------ 
Unsuited: excess Unsuited ~~--------.-. 
fines. 
Unsuited ~-----.------ Unsuited ~---------.-~ 
Unsuited ------------- Unsuited ~--.--------- 
Unsuited ~------------ Unsuited: excess 
fines. 

Unsuited ~------------ Unsuited ~.---------.- 
Good’ 2 2225220 ost Fair: excess fines ~--- 
Good wacesesesesees lS Fair: excess fines ~.-- 
Good asses oe eee Fair: excess fines -.-- 
Good <.2--s244-4sensce Good ~------.----~---- 


Topsoil 
Poor: slope. 
Poor: slope. 
Good? 
Fair: slope. 
Poor: slope. 
Good. 
Fair: slope. 
Good. 
Good. 
Poor: area reclaim. 
Poor: area reclaim, 
slope. 
Fair: thin layer. 
Good. 
Poor: area reclaim. 
Poor: small stones, 
thin layer. 
Poor: wetness. 
Good. 
Good.‘ 
Poor: area reclaim. 
Poor: area reclaim. 


Map symbol 
and soil name 
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TABLE 11.—Construction materials—Continued 


Roadfill 


302B, 302C: 
Coggon 


315: 
Loamy alluvial land —. 


391B: 
Clyde part 


Floyd part 


394B, 394C, 394C2: 
Ostrander 


398: 
Tripoli 


399, 399B: 
Readlyn 


407B: 
Schley 


Olin 


409B, 409C: 
Dickinson 


444B, 444C, 444D: 
Jacwin 


478G: 
Rock outcrop part ~~~ 


Nordness part 


480E2: 
Orwood ---~.--.-.---- 


485: 
Spillville 


Fair: low strength, 
frost action. 


Poor: wetness, frost 
action, 


Poor: wetness 


Poor: excess humus, 
frost action, wetness. 


Poor: excess humus, 
frost action, low 
strength. 

Fair: frost action ~_-_ 

Poor: wetness, frost 
action. 

Poor: frost action __-_ 

Poor: frost action ---- 

Fair: low strength, 


frost action. 


Poor: shrink-swell, 
frost action, low 
strength. 


Poor: frost action —~-_ 


Poor: area reclaim, 
thin layer, slope.? 


Fair: low strength, 
frost action, 
shrink-swell. 


Fair: low strength, 
frost action, 
shrink-swell. 


Fair: low strength, 
frost action, 
shrink-swell, 


Fair: shrink-swell, 
frost action, wetness. 


Sand 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Poor: excess fines, 
thin layer. 


Fair: excess fines ---_ 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Gravel Topsoil 

Unsuited -------______ Good." 

Paifco2- 2 -  ee Good 

Unsuited -----------__ Poor: wetness. 

Unsuited ~-----------_ Poor: wetness.’ 

Unsuited -.----------- Good 

Unsuited ~_--------___ Good 

Unsuited ~---_--_----_ Poor: wetness.* 

Unsuited __--____.____ Good 

Unsuited ~--.-_---_-__ Good® 

Unsuited ~.---___-____ Good. 

Unsuited ~_-...----.-- Good. 

Unsuited ~.---.------_ Poor: area reclaim. 

Unsuited ----------_~- Good? 

Unsuited ~----------__ Poor: thin layer, area 
reclaim, slope. 

Unsuited ------------- Good.® 

Unsuited ~----------~. Fair: slope. 

Unsuited ~------------ Poor: slope. 

Unsuited ~------------ Good 
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TABLE 11.—Construction materials-—Continued 


Map symbol 


and soil name Roadfill Sand Gravel Topsoil 
487B: t : 
Otter part -_-------_- Poor: frost action, Unsuited ~-----------_ Unsuited ~--_----__-__ Poor: wetness.? 
wetness. 
Huntsville part --_____ Poor: frost action ----| Unsuited ~-------..--- Unsuited ~_-----_----_ Good. 
489: : . 
Ossian ~.--.------____ Poor: low strength, Unsuited ~---.----.--- Unsuited --------_-__- Good 
excess humus, frost 
action. 
490: , : 
Caneek ~~ -------__-- Poor: low strength, Unsuited ~------------ Unsuited ~--------_~-_ Poor: wetness, excess 
frost action, wetness. lime. 
496B: ; 
Dorchester part __-_-- Poor: low strength, Unsuited -.---------- Unsuited —~_-.--------- Fair: excess lime. 
frost action. 
Volney part ---------- Poor: large stones, Unsuited ~-----------_ Unsuited ~---------..- Poor: area reclaim, 
area reclaim. small stones, large 
stones. 
497F: é . 
Fayette part --------- Poor: low strength --_| Unsuited ---_-----_--- Unsuited ~--...-.----- Poor: slope. 
Dubuque part —------- Poor: low strength, Unsuited ~-------.---- Unsuited ~-----------_ Poor: area reclaim, 
area reclaim. slope. 
Jaewin part ---------- Poor: shrink-swell, Unsuited ~ ----------- Unsuited ~-.----.-.--- Poor: area reclaim, 
frost action, low 
strength. 
497G: ; , 
Fayette part ------.-- so low strength, Unsuited ~-----------_ Unsuited ~------------ Poor: slope. 
slope. 
Dubuque part —------- Poor: low strength, Unsuited ~--_--..----- Unsuited ~--------_--- Poor: area reclaim, 
area reclaim. slope. 
Jaewin part ---------- Poor: shrink-swell, Unsuited ~.---------.. Unsuited ~_-----.----- Poor: area reclaim. 
frost action, low 
strength. 
499B, 499D: : ; ; 
Nordness ------------ Poor: area reclaim, Unsuited ~-----...---- Unsuited ------------- Poor: thin layer, area 
thin layer? reclaim. 
499F: . , . 
Nordness ~----------- Poor: area reclaim, Unsuited ~-----------. Unsuited -.----------_ Poor: thin layer, area 
thin layer.’ reclaim, slope. 
512B, 512D: ; 
Marlean ~-~---------- Good —_------------~-- Unsuited ------------- Go0d. a2 soe Sse Poor: area reclaim. 
536: ’ i 
Hanlon ..------------ Fair: low strength ---| Unsuited ~------.----- Unsuited ----------... Good 
551: : 
Calamine ~----------- Poor: low strength, Unsuited ..-----~----- Unsuited ---------_--- Poor: wetness. 
shrink-swell. 
5208: ; : ? 
Port Byron ~--------- Poor: frost action -.--/ Unsuited ~------------ Unsuited ~--.-----__--- Good 
714, 714B, 714C, 714D: 
Winneshiek ~--~------ Poor: low strength, Unsuited ------~--+--~ Unsuited ~-------_-.-) Poor: area reclaim. 
area reclaim.’ 
725: 
Hayfield ---.--------- Fair: wetness —------ Good. +2 = 22 es Poor: excess fines .._-| Good? 
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Frc geen Roadfill Sand Gravel Topsoil 
763D2: 
Exette —-...___-______ Poor: frost action ..-_| Unsuited ~.-.--_._-_-. Unsuited ~-.--_--._--. Fair: slope.‘ 
763E2, 763E3, 763F2, 743F3: 
Exettey 2-25 Poor: frost action ----| Unsuited ~-.-----_-___ Unsuited ~.----------- Poor: slope. 
777, 7778, 777C: 
apsié: 22-2 662. 2c_. Good: 2222255525555. Good -..--------s-2--. Fair: excess fines -.__| Good, 
781B, 781C: 
Lourdes ~-_--------- Poor: frost action, Unsuited  ----.------- Unsuited ~------------ Fair: thin layer. 
low strength. 
782, 782B, 782C: . 
Donnan ~------.------' Poor: wetness, Unsuited ~--.--.-.----- Unsuited ~--.--------- Poor: area reclaim, 
shrink-swell, frost thin layer, too clayey. 
action. 
7838, 783C: : : 
Cresco ---.----------- Fair: low strength, Unsuited —-.--.----__ Unsuited ~.__._----._- Fair: area reclaim. 
shrink-swell, frost 
action. 
7848: ; . 
Riceville .----__--____ Poor: frost action, Unsuited ~---------._. Unsuited ~---____---__ Fair: thin layer, area 
low strength. reclaim. 
798B: : 
Protivin ~---------~~_ Poor: frost action, Unsuited ~_.------_.-_ Unsuited ~---__..--___ Fair: area reclaim. 
low strength. 
926: 
Canoe ~-----.-.---~-- Poor: low strength, Unsuited ~----.------- Unsuited ~------.--~~- Good? 
frost action. 
977; 
Richwood .---.---~--- Poor: frost action ~__| Good _____-------__-__ Unsuited ------------- Good. 
978: 
Festina ~-_--___---_-_| Poor: low strength, Unsuited ~-.._.____-_. Unsuited -_----------- Good? 
frost action. 


7 The upper 2 feet is high in organic matter and a good source of topsoil when dry. 


* Limestone rock good if crushed. 
* Only thin layer with organic matter. 
“Low in organic matter. 


ture content is reached. After that, density decreases 
with increase in moisture content. The highest dry 
density obtained in the compactive test is termed 
maximum dry density. As a rule, maximum strength 
of earthwork is obtained if the soil is compacted to the 
maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material as has been explained in the section ‘“En- 
gineering properties.” 

Shrinkage limit is the percentage of moisture at 
which shrinkage of the soil material stops. 

Shrinkage ratio is the relation of change in volume 
of the soil material to the water content of the soil 
material when at the shrinkage limit. The change in 
volume is expressed as a percentage of the air-dry 
volume of the soil material, and the water content is 


expressed as a percentage of the weight of the soil 
material when oven-dry. 

Linear shrinkage is the decrease in one dimension, 
expressed as a percentage of the original dimension, of 
the soil mass when the moisture content is reduced 
from the given value to the shrinkage limit. 


Formation and classification of the 
soils 


In this section factors that have affected the forma- 
tion of the soils of Fayette County are discussed. Also 
discussed is the classification of the soils by higher 
categories. Detailed descriptions of profiles considered 
representative of the series are given in the section 
“Descriptions of the soils.” 
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TABLE 12._Water management 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry means soil was not evaluated] 


Pond Embankments, Terraces 
Map Eyal and reservoir dikes, and Drainage Irrigation and os assed 
Soll name areas levees diversions WALEL WAYS 
27B: 

Terril: -22223==-=45258 Seepage ~_--_-- Low strength, Not needed ~--_-| Slope ~---.---- Favorable --_-- Favorable. 

compressible. 
41, 41B, 41C, 41D: 
Sparta: 22 2222-4255 Seepage ~.--.-- Piping --.----~ Not needed ----| Seepage, Too sandy ~~--_ Droughty. 
droughty. 
63C, 63E: ; 

Chelsea __._---------- Seepage --~---- Piping, erodes | Not needed -_--| Droughty, Complex slope, | Droughty, 
easily, erodes easily, piping, erodes easily, 
seepage. seepage. too sandy. slope. 

83B, 83C, 83C2: 

Kenyon ~------------- Favorable ----- Favorable -_--- Not needed? ___| Slope -------~- Favorable —.-.. Peres slowly, 

wetness. 

Clyde .-------------- Favorable ~_--- Low strength, | Favorable ----- Wetness, Not needed ____] Wetness, 
compressible, floods. large stones, 
hard to pack. 

Huntsville ____.-----_ Seepage _-.__-- Low strength, | Not needed ---- Favorable —_--- Not needed ____| Not needed. 
piping. 

109B, 109C, 109D: 
Backbone ~~ -----~---- Depth to rock, | Thin layer ----| Not needed --~-] Seepage, Depth to rock__| Droughty, 
seepage. fast intake, rooting depth. 
rooting depth. 
110B, [10C: 

Lamont ~------~------ Seepage ---__-- Piping, erodes | Not needed _.-_| Droughty, Erodes easily, | Droughty, | 
easily, soil blowing, piping, erodes easily. 
seepage. seepage. too sandy. 

T15F: 

Sandy 

escarpments ~.-------- Seepage ~------ Seepage, Not needed ----| Slope, Slope, Slope, 
erodes easily. seepage. too sandy, rooting depth. 

piping. 
135, C135: 

Coland -~--~--------- Seepage —-.---- Compressible, Floods, Wetness, Wetness ____._ Wetness. 
low strength, wetness. floods. 
excess humus. 

142B: 

Chaseburg ----~------ Seepage _._-_-- Low strength, | Not needed ----| Favorable ~-_~_ Erodes easily, Erodes easily. 

piping. piping. 
151, 152; 

Marshan —------------ Seepage _______ Unstable fill, Wetness, Wetness ---.-_ Wetness ~----. Wetness, 
seepage, cutbanks cave. erodes easily. 
erodes easily. 

158, C158: 

Dorchester ~~--------- Seepage --_---- Compressible, Floods ~-----~- Floods, Favorable ~-_-_ Erodes easily. 
low strength, excess lime. 
piping. 

162B, 162C, 162C2, 162D, 
162D2, |62E2; 

Downs --~------------— Seepage ~_.--.. Compressible, Not needed ____| Erodes easily, Erodes easily, Favorable. 
low strength, slope. piping. 
erodes easily, 


Map symbol and 
soil name 


163B, 163C, 163C2, 163D, 
163D2, 163D3, 1636, 163E2, 
ee 163F, 163F2, 163F3, 


175B, 175C, 175D: 
Dickinson 


177, 177B, 177C: 
Saude 


178, 178B: 
Waukee 


183C, 183D2, 183E, 183E2, 
(83F: 


193: 


213, 2138, 214, 214B, 214C: 
Rockton 


225, 226: 
Lawler 


265, 265B: 
Bixby 
284, 284B, 284C: 


Flagler 


285, 285B, 285C2, 285E2: 
Burkhardt 


302B, 302C: 
Coggon 


Pond 
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TABLE 12. Water management—Continued 


reservoir 


areas 


Depth to rock, 


slope. 


Depth to rock--| Thin layer ~~~ 


Slope, 


Seepage 


Seepage 


Seepage 


Favorable 


Embankments, 
dikes, and Drainage 
levees 
Compressible, Not needed ~.-- 


low strength, 
erodes easily. 


Low strength, 
compressible, 


Seepage, 
piping. 


Seepage, 
piping. 

Piping, 
seepage. 


Compressible, 
low strength. 


Low strength, 
piping. 


Low strength, 
piping. 


Compressible, 
hard to pack, 


Compressible, 
hard to pack, 
low strength. 


Piping, 
seepage. 


Seepage, 
piping. 


Piping, 
seepage. 


Not needed? ___ 


Not needed ~.__ 


Not needed ~___ 


Not needed ~--- 


Not needed ---- 


Not needed —--- 
Favorable 


Not needed ~-__ 


Not needed —-__ 


Wetness, 
cutbanks cave. 


Cutbanks cave__ 


Not needed —___ 


Not needed —___ 


Not needed __-_ 


Not needed * ___ 


Irrigation 


Erodes easily, 
slope. 


Slope --.._-_.. 


Soil blowing, 
droughty, 
fast intake. 


Droughty ----- 


Favorable 


Erodes easily, 
slope, rooting 
depth. 


Favorable 


Wetness 


Rooting depth_-_ 


Complex slope, 
droughty. 


Wetness, 
fast intake, 
soil blowing. 


Wetness 


Favorable 


Droughty, 
fast intake. 


Rooting depth, 
droughty, 
seepage. 


Terraces 
and 
diversions 


Complex slope, 
erodes easily, 
piping. 


Peres slowly ~-- 


Too sandy, 
soil blowing, 
complex slope. 


Complex slope, 
piping. 


Complex slope__ 
Depth to rock, 


erodes easily, 
rooting depth. 


Wetness, 
piping. 


Depth to rock._ 


Complex slope-_ 


Not needed -_-~ 

Wetness, 
rooting depth. 

Rooting depth__ 


Too sandy, 
piping. 


Rooting depth, 
complex slope. 
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Grassed 
waterways 


Favorable. 


Percs slowly, 
wetness. 


Droughty. 


Droughty. 


Favorable. 


Erodes easily, 
slope, 
rooting depth. 


Favorable. 


Wetness. 


Depth to rock. 


Droughty, 
slope. 


Not needed. 

Rooting depth, 
wetness, 

Rooting depth. 


Droughty. 


Rooting depth, 
droughty. 


Peres slowly, 
wetness. 
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TABLE 12.—Water management—Continued 


Pond Embankments, 
Map sibel and reservoir dikes, and 
2 areas levees 
315: 

Loamy alluvial land.__| Favorable ---.- Piping, 

seepage. 
354: 

Marsh ~--------~----- Favorable ----- Unstable fill -- 

391B: 

Clyde part ----------- Favorable ~-.-- Low strength, 
compressible, 
hard to pack. 

Floyd part ~---------- Favorable ----- Low strength, 
piping. 

394B, 394C, 394C2: 

Ostrander --.--------- Favorable —---- Low strength —- 
398: 

Tripoli -------------+- Favorable —---- Favorable --_-- 
399, 399B: 

Readlyn —~----------- Favorable ~---- Favorable ~-_-- 

407B: 

Schley --------------- Favorable -----| Low strength ~- 

4088, 408C: 
Olin: 2s2ssseeoe ces Favorable ~---- Low strength ~~ 
4098, 409C: 

Dickinson ~----------- Seepage —~------ Seepage, 

piping. 
4448, 444C, 444D: 

Jacwin -------------- Favorable ~---- Compressible, 
low strength, 
shrink-swell. 

47: 
Oran ~--------------- Favorable ----- Low strength ~~ 
4786: 
Rock outcrop part 
Nordness part —---~--- Depth to rock, | Thin layer ---- 
slope. 
480C, 480D2, 480E2: 

Orwood ~------------- Seepage ------- Compressible, 
low strength, 
erodes easily. 

485: 

Spillville --_---------- Seepage ------- Hard to pack, 
piping, 
excess humus. 

4878: 
Otter part ~---------- Favorable .._—- Low strength ~~ 
Huntsville part ------- Seepage _-_._--_| Low strength, 


piping. 


Drainage Irrigation 
Floods ~------- Floods ~------- 
Poor outlets ---| Floods, 

wetness. 
Favorable ~..-- Wetness, 

floods. 
Favorable .-.-- Wetness -_-~-- 
Not needed ~---] Slope ~-------- 
Favorable ~---- Wetness ------ 
Favorable ~---- Wetness -----~ 
Favorable ~---- Wetness ------ 
Not needed —---_| Fast intake, 

slope, 

soil blowing. 
Not needed _.--| Fast intake, 

soil blowing. 
Depth to rock, Wetness, 

peres slowly. percs slowly, 

rooting depth. 
Favorable ~-_-- Wetness ~----- 
Not needed ~--_| Slope, 

rooting depth, 

droughty. 
Not needed ----| Erodes easily, 

complex slope. 
Not needed -_-_| Favorable ----- 
Floods, Wetness ------ 

wetness. 

Not needed __-_| Favorable ----- 


Terraces 


Grassed 
and 
diversions waterways 
Not needed ____| Not needed. 
Not needed —-_--} Wetness. 
Not needed ----| Wetness, 
large stones. 
Wetness, Wetness. 
piping. 
Favorable ~--~- Favorable. 
Not needed ~.--| Not needed. 
Wetness __.--- Not needed. 
Wetness ~~~... Wetness. 
Soil blowing, Erodes easily, 
piping. wetness. 
Piping, Brodes easily. 
soil blowing. 
Complex slope, | Wetness, 
depth to rock, peres slowly. 


percs slowly. 


Wetness ------ Not needed. 

Depth to rock, Droughty, 
rooting depth, rooting depth, 
complex slope. slope. 

Erodes easily, Favorable. 
complex slope, 
piping. 

Favorable -__-- Favorable. 

Not needed ____| Wetness. 

Not needed —__.| Favorable. 


Map symbol and 
soil name 
489: 
Ossian ~--___--__--..-- 
490: 
Caneek. 22 eo 
496B: 


Dorchester part 


Volney part 


497F: 
Fayette part 


Dubuque part 


Jaewin part 


497G: 
Fayette part 


Dubuque part 


Jacwin part 


499B, 499D, 499F: 
Nordness 


512B, §12D: 
Marlean 


536: 
Hanlon 


551: 
Calamine 


620B: 
Port Byron 


714, 714B, 714C, 714D: 
Winneshiek 
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Pond 
reservoir 
areas 


Seepage, 


slope. 


Depth to rock, 
slope. 


Seepage, 
slope. 


Depth to rock, 
slope. 


Favorable ~~~ 


Depth to rock, 
slope. 


Seepage, depth 
to rock. 


Depth to rock_. 


Depth to rock__ 


Embankments, 
dikes, and 
levees 


Compressible, 
low strength, 
excess humus. 


Compressible, 
low strength, 
piping. 


Compressible, 
low strength, 
piping. 

Large stones, 
thin layer, 
Seepage. 


Compressible, 
low strength, 
erodes easily. 


Compressible, 
low strength, 


Compressible, 
low strength, 
shrink-swell. 


Compressible, 
low strength, 
erodes easily. 


Compressible, 
low strength. 


Compressible, 
low strength, 
shrink-swell. 


Thin layer ~-._ 


Seepage 


Piping, 
low strength. 


Shrink-swell, 
low strength. 


Low strength ~~ 


Thin layer, 
low strength. 


Drainage 


Floods, 
wetness. 


Floods, 
wetness. 


Floods 


Not needed —--- 


Not needed ~--- 


Not needed —_-- 


Depth to rock, 
percs slowly. 


Not needed ~-__ 


Not needed —~_-- 


Depth to rock, 
percs slowly. 


Not needed ---- 


Not needed ~_-_ 


Floods, 
cutbanks cave. 


Depth to rock, 
floods, 
percs slowly. 


Not needed ~.-_ 


Not needed —__- 


Irrigation 


Floods, 
wetness. 


Floods, 
wetness. 


Floods, _ 
excess lime. 


Floods, 
seepage. 


Erodes easily, 
slope. 


Erodes easily, 
slope, 
rooting depth. 


Wetness, 
percs slowly, 
rooting depth. 


Erodes easily, 
slope. 


Erodes easily, 
slope, 
rooting depth. 
Wetness, 


percs slowly, 
rooting depth. 


Slope, 
rooting depth, 
droughty. 


Droughty, 
rooting depth, 
slope. 


Floods, 
fast intake, 
soil blowing. 


Wetness, 
floods, 
percs slowly. 


Favorable 


Erodes easily, 
slope, 
rooting depth. 


Terraces 
and 
diversions 


Not needed ~--- 


Wetness 


Favorable 


Large stones, 
complex slope. 


Complex slope, 
erodes easily, 
piping. 


Depth to rock, 
erodes easily, 
rooting depth. 


Complex slope, 
depth to rock, 
percs slowly. 


Complex slope, 
erodes easily, 
piping. 

Depth to rock, 


erodes easily, 
rooting depth, 


Complex slope, 
depth to rock, 
percs slowly. 


Depth to rock, 
rooting depth, 
complex slope. 


Depth to rock, 
complex slope, 
rooting depth. 


Piping, 
soil blowing. 


Wetness, 
depth to rock. 


Favorable 


Depth to rock, 
erodes easily, 
rooting edpth. 
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Grassed 
waterways 


Wetness. 
Not needed. 


Erodes easily. 


Large stones, 
erodes easily, 
rooting depth. 


Favorable. 


Erodes easily, 
slope, 
rooting depth. 
Wetness, 
percs slowly. 


Favorable. 


Erodes easily, 
slope, 
rooting depth. 
Wetness, 
percs slowly. 


Droughty, 
rooting depth, 
slope. 


Droughty, 
rooting depth, 
slope. 


Not needed. 
Wetness. 


Favorable. 


Rooting depth, 
erodes easily, 
slope. 
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TABLE 12.—Water management—Continued 
Pond Embankments, Terraces 
Map symbol and reservoir dikes, and Drainage Irrigation and craserd 
soil name areas levees diversions waterways 

725: 

Hayfield _.--.._______ Seepage ------- Seepage —-----_ Not needed ~--j Favorable ~---- Favorable —---- Favorable. 
763D2, 763E2, 763E3, 763F2, 
763F3: 

Exette .------------- Seepage, Compressible, | Not needed __-_| Erodeseasily, | Complex slope, | Erodes easily, 

slope. low strength, slope. erodes easily, slope. 
erodes easily. piping. 

777, 7778, T77C: 

Wapsie _------------- Seepage —------ Seepage, Not needed -_--| Droughty ---..| Complex slope, | Droughty. 
piping. piping. 

781B, 781C: r 

Lourdes n22éec.2 eee Favorable ___--| Shrink-swell, Peres slowly ~-| Percs slowly, Peres slowly ---| Percs slowly, 

low strength. slope. wetness. 
782, 782B, 782C: : 

Donnan —~-__--__.----_ Favorable ~---- Compressible, Percs slowly, Percs slowly, Peres slowly, Peres slowly, 
shrink-swell, complex slope. wetness, wetness. wetness. 
low strength. slope. 

783B, 783C: 

Cresco __._.-------~.- Favorable ~-.-- Shrink-swell, Percs slowly ---| Percs slowly —--| Peres slowly, Peres slowly. 
low strength. slope. 

784B: ; 

Riceville -..--_-_--___ Favorable -.---| Shrink-swell, Percs slowly ---| Peres slowly ~--| Percs slowly, Peres slowly, 
low strength. wetness. wetness. 

798B: 

Protivin ~------------ Favorable —-..- Shrink-swell, Percs slowly ---) Peres slowly, Percs slowly, Percs slowly, 
low strength. wetness. wetness, wetness. 

926: 2 

Canoe ~.--.---------- Seepage —------ Compressible, | Favorable ~---- Favorable ---.- Favorable ___~- Not needed. 
low strength, 
piping. 

977: 

Richwood ~~--------~- Seepage —___--- Low strength, | Not needed ~--_| Favorable ----- Favorable —-..~ Favorable. 

piping. 
978: 

Festina ~_-_-_.--_-_-- Seepage ~__---- Compressible, | Not needed -_-_| Favorable ~..-- Favorable ~-.~- Favorable. 
low strength, 
piping. 


1 Artificial drainage not needed but in extended wet periods interceptor tile may be beneficial. 


Factors of soil formation 


Soil is produced by soil-forming processes acting on 
material deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical com- 
position of the parent material, (2) the climate under 
which the soil has accumulated and existed since ac- 
cumulation, (8) the plant and animal life on and in the 
soil, (4) the relief, or lay of the land, and (5) the 
length of time the forces of soil development have acted 
on the soil materials (4). 

Climate and vegetation are the active factors in the 
formation of soil. They act on the parent material that 
has accumulated through the weathering of rock and 


slowly change it into a natural body that has geneti- 
cally related horizons. The effects of climate and vegeta- 
tion are conditioned by relief. The parent material 
also affects the kind of profile that is formed and, in 
extreme cases, determines it almost entirely. Finally, 
time is needed for the changing of parent material into 
a soil profile. It may be much or little, but some time 
is required for differentiation of soil horizons. A long 
period generally is required for the development of 
distinct horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one factor 
unless conditions are specified for the other four. Many 
of the processes of soil development are unknown. 
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Parent material and geology 


The accumulation of parent material is the first step 
in the development of a soil. Some of the soils in the 
county formed as the result of weathering of the bed- 
rock. Most of the soils, however, formed in material 
that was transported from the site of the parent rock 
and redeposited at a new location through the action 
of glacial ice, water, wind, and gravity. 

The principal parent materials in Fayette County 
are glacial drift, loess, alluvium, and eolian or wind- 
deposited sand. Much less extensive parent materials 
are organic deposits and residuum. 

Glacial drift is all rock material in transport by 
glacial ice, all deposits made by glacial ice, and all 
deposits of dominantly glacial origin made in the sea 
or in bodies of glacial melt water. It includes glacial 
till, which is unsorted sediment whose particles range 
in size from boulders to clay. Glacial drift is the most 
important parent material in the formation of the soils 
of Fayette County. At least twice during the glacial 
period, continental ice, or glaciers, moved over the land. 
The record of these ice invasions is contained in the 
unconsolidated rock material that was deposited by the 
melting ice and melt water streams. The older ice sheet, 
known as the Nebraskan, occurred some 750,000 years 
ago (5, 6, 8). It was followed by the Aftonian inter- 
glacial period. The Kansan glaciation is thought to 
have started about 500,000 years ago. A more re- 
cent glaciation was recognized by Leighton (6) as the 
Iowan substage of the Wisconsin glaciation, but recent 
studies of the presence and identification of Iowa’s 
glacial till indicates that the conclusions formed from 
studies made before 1950 are questionable, Intensive, 
detailed geomorphic and stratigraphic work shows that 
the landscape is a multi-level sequence of erosion sur- 
faces, and that many of the levels are cut into Kansan 
and Nebraskan till (9). Ruhe’s study demonstrated 
that the Iowan till does not exist, but that an erosion- 
surface complex does exist in the Iowan region. The 
Iowan erosion surface is multi-level and is arranged 
in a series of steps from major drainageways toward 
bounding divides. The Iowan erosion surface is marked 


Floyd 
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where it cuts Kansan and Nebraskan till by a stone 
line. The stone line occurs on all levels of the stepped 
surfaces where they occur, and it passes under the 
alluvium along the drainageways (fig. 17). 

The soils formed in the glacial drift and glacial till 
on the Iowan erosion surface are Bassett, Clyde, Cog- 
gon, Cresco, Donnan, Floyd, Kenyon, Lourdes, Oran, 
Ostrander, Protivin, Readlyn, Riceville, Schley, and 
Tripoli soils. They have a loamy surface sediment 
about 1 to 2 feet thick over the glacial material. How- 
ever, this is deeper in the lower concave slopes and 
waterways in such soils as the Clyde, Floyd, and 
Schley. A stone line or pebble band commonly separates 
the friable loamy surficial sediment from the firm loam 
or clay loam glacial till. Donnan soils formed in loamy 
material and clayey material derived from glacial till. 

Loess is the second most important parent material 
in Fayette County. The loess is of Wisconsin age, and it 
consists of accumulated particles of silt and clay that 
have been deposited by wind. The base of the Wisconsin 
Loess in Iowa ranges in age from 16,500 to 29,000 
years (10). The thickness of loess varies from about 
16 feet on the more stable divides to a very thin mantle 
over limestone on the steep side slopes along the Turkey 
and Volga Rivers and their tributaries. The loess is in 
the northeastern part of the county. In the remainder 
of the county there is no loess mantling the glacial till. 
There is a sharp break from the thickly loess-covered 
areas to the less sloping areas formed in glacial till. 

Soils that formed in loess more than 40 inches thick 
are the Downs, Exette, Fayette, and Port Byron series. 
Dubuque and Nordness soils developed in areas where 
the loess is less than 30 inches thick over limestone. 

Alluvium consists of sediment that has been trans- 
ported and laid down by water, Alluvial deposits of 
Late Wisconsin age occur under the flood plains and 
terraces of water courses in Fayette County. These 
materials occur as lenses and layers of sand, gravel, 
silt, and clay. The thickness of alluvial materials varies. 
These materials are as much as 95 feet thick along 
major streams; along small streams they are less than 
5 feet thick. Waukee soils formed in loamy alluvium 
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Figure 17,—Parent materials of soils in the Kenyon-Floyd-Clyde association. 
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SOIL SURVEY 


TABLE 18.—E/ngineering 


Soil name and location Parent material 


Exette silt loam: 
460 feet north and 79 feet west of SE 
corner of NEYNEY, sec. 7, T. 93 N., 
R. 7 W. (Modal) 


Deoxidized, leached 
Wisconsin loess. 


1 Based on AASHTO Designation T99, Method A. 


Moisture density? 


pene Rare 

number ept! * 

AAD4— oe Optimum 

den sity moisture 
In lo/ft* Pet 

8166 0-6 102 20 
3167 24-33 107 18 
3168 41-54 109 17 


2 Mechanical analyses according to the AASHTO Designation T88. Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO 
procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis 
of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is 
analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from caleulations of grain-size 
fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soil. 


over sand and gravel, whereas Camden soils formed in 
silty material with some stratified sands at a depth of 
about 4 feet. 

Some of the alluvial material has been transported 
only a short distance and has accumulated at the foot 
of the slope on which it originated. This material is 
called “local” alluvium and retains many characteristics 
of the soils in the areas from which it has eroded. 
Huntsville soil is an example. It is at the foot of the 
slopes directly below loess-derived soils. 

When the streams overflow their channels and the 
water spreads over the flood plains, the coarse-textured 
materials are deposited first. While the floodwater con- 
tinues to spread, it moves more slowly, and such fine- 
textured sediment as silt is deposited. When the flood 
has passed, the finest particles, or clay, settle from the 
water that is left standing in the lowest part of the 
flood plain, The Chaseburg and Dorchester soils de- 
veloped from silty material, whereas Spillville soils 
formed from coarser textured, loamy material. 

Eolian sand or wind-deposited sand occurs in the 
uplands and on benches. In the glacial till uplands the 
sand occurs as low mounds or dunes and is underlain 
by till at various depths. The wind-deposited sand con- 
sists largely of quartz that is very fine and fine in size 
and is highly resistant to weathering. It has not been 
altered appreciably since it was deposited. The soils in 
Fayette County that developed mainly from wind- 
deposited sand are Chelsea, Dickinson, Lamont, and 
Sparta soils. 

Organic deposits consist of plant material that has 
accumulated in old lakebeds or swamps that supported 
a thick growth of water-loving plants. The organic 
soils occupy small, wet areas in the county where poor 
drainage has retarded the decay of plant remains, 
which have accumulated over a period of time. In 
Fayette County the organic material is about 10 to 60 
inches thick, but in a few areas it is more than 60 inches 
thick. Palms muck soils formed in this organic 
material. 

Residuum, the material derived from the weather- 
ing of sedimentary rock in place, is a minor source of 


parent material in this county. Limestone and shale 
are the types of sedimentary rock in Fayette County. 
In most places a deposit of loess or glacial drift covers 
the residuum, and in only a few areas does residuum 
make up the entire solum. Residuum makes up nearly 
all of the solum, however, in some Jacwin soils. In this 
county, the layer of residuum is generally less than 6 
inches thick over bedrock. In the Dubuque soils, a de- 
posit of loess covers the thin layer of residuum from 
limestone. In soils such as Calamine and Jacwin, part 
of the solum is made up of residuum from shale. Gen- 
erally, however, less than 6 inches of the solum consists 
of residuum from shale. The residuum commonly has 
a texture of silty clay or clay. Residuum from limestone 
commonly has a more reddish hue than the yellowish 
residuum from shale. 


Climate 


The soils of Fayette County have been developing 
under the influence of a midcontinental, subhumid 
climate for at least 5,000 years. Between 5,000 and 
16,000 years ago, the climate was conducive to the 
growth of forest vegetation (7). The morphology of 
most of the soils in the county indicates that the cli- 
mate under which the soils formed is similar to the 
present one. At present, the climate is fairly uniform 
throughout the county but is marked by wide seasonal 
extremes in temperature. Precipitation is distributed 
throughout the year. 

Steep soils generally have weaker soil development 
than soils that are less sloping. Most of the water that 
falls on their surfaces runs off. Nordness soils are an 
example. 

Soils that formed in alluvium, such as Coland, Spill- 
ville, and Dorchester soils, are on bottom lands. Even 
though they are on nearly level areas, their micro- 
relief affects runoff, depth to water table, and the 
amount of new sediment. Coland soils are on the low 
elevations, have a high water table, and impound water 
for short periods. Spillville soils are on slightly higher 
elevations, but they are somewhat poorly drained to 
moderately well drained. 
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Percentage passing sieve—* Percentage smaller than—* Classification 
ifauid nee 
No. No. No. 0.05 0.02 0.005 0.002 imi pacha ; 
10 40 200 mm mm mm mm AASHTO * Unified * 
Pet 
99 19 46 27 22 89 14 | A-6(10) cL 
99 82 48 23 20 34 11 | A-6(8) CL 
99 76 40 22 18 30 10 | A-4(8) cL 


* Based on AASHTO Designation M 145-49. 
“Based on the Unified soil classification system. 


Climate is a major factor in determining which 
soils develop from the various parent materials, The 
rate and intensity of hydrolysis, carbonation, oxida- 
tion, and other important chemical reactions in the soil 
are influenced by climate. Temperature, rainfall, rel- 
ative humidity, and length of the frost-free period are 
important in determining the vegetation. 

The influence of the general climate of the region is 
somewhat modified by the local conditions in or near 
the developing soil. For example, south-facing, dry, 
sandy soils have a local climate or microclimate that is 
warmer and less humid than the average climate of 
nearby areas. Low-lying, poorly drained areas are wet- 
ter and colder than most areas around them. These 
contrasts account for some of the differences in soils 
within the same general climatic regions. 


Plant and animal life 


All living organisms are important to soil formation. 
These include plants, animals, bacteria, and fungi. 
The plants are responsible for the amount of organic 
matter, color of the surface layer, and the amount of 
nutrients. Animals, such as earthworms and burrowing 
animals, help to keep the soil open and porous. Bacteria 
and fungi decompose the plants, thus releasing nutri- 
ents for plant food. 

Most of the soils in Fayette County developed under 
prairie grasses or a mixture of prairie grasses and 
water-tolerant plants. Because the grasses have many 
roots and tops that have decayed on or in the soils, 
the soils developed under these conditions have a thick, 
dark surface layer. Kenyon and Floyd soils are ex- 
amples. 

The soils which developed under timber vegetation 
have a thinner, lighter colored surface layer. The or- 
ganic matter, derived mainly from leaves, was de- 
posited only on the surface of the soil. Fayette and 
Coggon soils are examples of these light colored soils. 

In many areas soils first developed under prairie 
grasses and then under forest vegetation. These soils 
are intermediate between soils formed entirely under 


grasses and those under forest. Downs and Bassett 
soils are examples. 

The Fort Byron, Downs, and Fayette soils are mem- 
bers of a group of soils that formed from the same 
parent material and under comparable environment 
except for native vegetation. Differences in native 
vegetation account for the main differences in mor- 
phology in the soils of this group. 


Relief 


Relief, or topography, influences soil development 
mainly through its effect on drainage, runoff, and 
erosion. In Fayette County the relief ranges from 
nearly level to very steep. Water soaks into the nearly 
level areas that are not flooded. Where the slope is 
steeper, more water runs off the surface and less 
penetrates into the soil. Tripoli, Readlyn, and Kenyon 
soils are examples of soils that formed in the same 
kind of parent material under similar vegetation but 
differ because of topographic position. Tripoli soils are 
on broad, level or nearly level, high upland flats. Read- 
lyn soils are on nearly level ridges and long, gentle, 
concave slopes. Kenyon soils are on the gently sloping 
to moderately sloping uplands. . : 

Aspect, as well as gradient, has significant influ- 
ence. South-facing slopes generally are warmer and 
drier than north-facing slopes, and consequently sup- 
port a different kind and amount of vegetation. 

The influence of a porous, rapidly permeable parent 
material may override the influence of topography. 
Dickinson soils, for example, are somewhat excessively 
drained, even though they are nearly level to strongly 
sloping, because they have moderately rapid to rapid 
permeability. 

Time 

The length of time that the soil material remains in 
plaee and is acted on by the soil-forming processes 
affects the kind of soil that develops. Older or more 
strongly developed soils show well defined genetic 
horizons. Downs and Fayette soils are examples. A 
less well developed soil shows only weakly developed 
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horizons. Some of the soils that developed in alluvium 
show little or no profile development because fresh 
material is deposited periodically. The materials have 
not been in place long enough for the climate and 
vegetation to develop well defined genetic horizons in 
the profile. Dorchester soil is an example of a very 
young soil. In steep areas, soil material is removed 
before it has had time to develop into a deep soil 
profile. Nordness soil is an example. 

Another factor that may modify the effect of time is 
the resistant materials. Soils that formed in material 
resistant to weathering, such as quartz sand, do not 
change much with time. Examples of this are the 
Chelsea and Sparta soils. 

Where organic materials, such as trees, have been 
buried by later depositions through the action of ice, 
water, or wind, the age of a landscape can be deter- 
mined by radiocarbon dating (8). 

The loess that covered Fayette County and in which 
Port Byron, Downs, and Fayette soils formed is prob- 
ably 14,000 to 29,000 years old (9). The Iowan erosion 
surface formed during loess-deposition time. Where 
the Iowan surface is covered by loam surficial sedi- 
ments, it is younger than 14,000 years (9), and soils 
on the slopes are probably much younger. Such soils 
as Bassett, Kenyon, Readlyn, and Tripoli are on this 
surface. Floyd, Clyde, and Schley soils are cut in and 
below these higher-lying soils and are younger. 


Man’s influence on the soil 


Important changes took place when man settled 
Fayette County. Some changes had little effect on soil 
productivity, and others had drastic effects. 

Changes caused by water erosion are the most appar- 
ent. Cultivation changes the soil by making the sloping 
areas more susceptible to erosion, which removes the 
topsoil, organic matter, and plant nutrients. Sheet 
erosion, which is the most prevalent type in this 
county, removes a few inches of topsoil at a time, but 
cultivation usually destroys all evidence of this loss. In 
other places, shallow and deep gullies have formed, 
depositing the eroded materials on the lower slopes. 

When man cultivates the soil, he leaves it susceptible 
to soil blowing. The light textured soils blow, especially 
when the land is left bare and the topsoil is dry. On 
the nearly level fields that have been fall-plowed, dark 
topsoil can be seen mixed with the snow, or piled along 
the fence rows and road ditches. 

In fields that have been cultivated continuously, the 
well developed granular structure of the surface layer, 
so apparent in virgin grassland, begins to break down. 
The surface soil bakes and becomes hard when dry. The 
fine-textured soils that have been plowed continuously 
when wet tend to puddle and are less permeable than 
similar soils in undisturbed areas. In some fields of 
finer textured soils, a compact layer that hardens on 
drying and is less permeable than the subsoil, has 
formed below the plowed layer. The layer is called a 
plowsole or plowpan. 

Man has also done much to increase productivity and 
to reclaim areas not suitable for crops. He has es- 
tablished drainage ditches and diversions at the foot 
of slopes to prevent flooding of the lowlands and to 
make them useable for cultivated crops. He has also 
added commercial fertilizers to counteract deficiencies 
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in plant nutrients and to make the soil more productive 
than the virgin soil. In many places dark colored, low 
lying soils have received lighter colored deposition. 

In Fayette County a soil developed in recent alluvium 
that shows the influence of man is Dorchester silt 
loam. There are strata of light and dark colored ma- 
terials washed from the hillsides and deposited by 
floods. This erosion has taken place since man began 
cultivating the hillsides. 


Classification of the soils 


This section defines the current system of classify- 
ing soils and classifies the soils of the area according 
to that system. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
yereer oe refer to the latest literature available 

12,18). 

The current system of classification has six catego- 
ries. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and 
series. In this system the criteria used as the basis 
for classification are the different soil properties that 
can be observed in the field or those that can be in- 
ferred either from other properties that are observable 
in the field or from the combined data of soil science 
and other disciplines. The properties selected for the 
higher categories are the result of soil genesis or of 
factors that affect soil genesis. In table 14 the soils of 
the survey area are classified according to the system. 
Classes of the system are briefly discussed in the 
following paragraphs. 

ORDERS. Ten soil orders are recognized. The prop- 
erties used to differentiate among orders are those that 
reflect the kind and degree of dominant soil-forming 
processes that have taken place. Each order is identi- 
fied by a word ending in sol. An example is Mollisol. 

SUBORDERS. Each order is divided into suborders 
based primarily on properties that influence soil 
genesis and that are important to plant growth or that 
were selected to reflect the most important variables 
within the orders. The last syllable in the name of a 
suborder indicates the order. An example is Aquoll 
(Aqu, meaning water, plus oll, from Mollisol). 

GREAT GROUPS. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. The name of a great group ends with the 
name of a suborder. A prefix added to the name 
suggests something about the properties of the soil. 
An example is Haplaquoll (Hapl, meaning simple 
horizons, plus aquoll, the suborder of Mollisols that 
have an aquic moisture regime). 

SUBGROUPS. Each great group is divided into three 
subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive 
subgroup; the intergrades, or transitional forms to 
other orders, suborders, or great groups; and the ex- 
tragrades that have some properties that are repre- 
sentative of the great groups but do not indicate 
transition to any other known kind of soil. The names 
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TABLE 14.—Classification of the soils 


[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this 
taxadjunct that are outside the range of the series] 


Soil name Family or higher taxonomic class 
Backbone ==. h fot oo tnd oe Coarse-loamy, mixed, mesic Mollic Hapludalfs 
Bassétt: 225. se Fine-loamy, mixed, mesic Mollie Hapludalfs 
Bixby’ (2s-2css-5eeb2 52 on ee Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs 
Burkhardt ~~--~--------__----___~-_---______ Sandy, mixed, mesie Typic Hapludolls 
*Calamine: 22+-2 22-52-25 - 22 en Fine, mixed, mesie Typic Argiaquolls 


Fine-silty, mixed, mesic Typie Hapludalfs 

Fine-silty, mixed (caleareous), mesic Typic Fluvaquents 
Fine-silty, mixed, mesic Udollic Ochraqualfs 
Coarse-silty, mixed, nonacid, mesic Typie Udifluvents 
Mixed, mesie Alfic Udipsamments 

Fine-loamy, mixed, mesic Typic Haplaquolls 
Fine-loaray, mixed, mesic Typic Hapludalfs 

Fine-loamy, mixed, mesic Cumulic Haplaquolls 
Fine-loamy, mixed, mesic Typie Argiudolls 
Coarse-loamy, mixed, mesic Typic Hapludolls 
Fine-loamy over clayey, mixed, mesic Aquollic Hapludalfs 
Fine-silty, mixed (caleareous) , mesic Typic Udifluvents 


DOWNS ete to se he Fine-silty, mixed, mesic Mollie Hapludalfs 

Dubuque 52 ee ee Fine-silty, mixed, mesie Typic Hapludalfs 

Eixette: (oa eat oF cee ee ee se es Fine-silty, mixed, mesic Dystric Eutrochrepts 

Payette: vicio 2 bt te la ae Bn, Fine-silty, mixed, mesic apie Hapludalfs 

Pestinay 22-2 one res ee Fine-silty, mixed, mesic Mollie Hapludalfs 

Flagler 25-252 bo oe ee Coarse-loamy, mixed, mesic Typic Hapludolls 

loved" aos ee ae ee) tne re Fine-loamy, mixed, mesic Aquic Hapludolls 

GOSS oe ot a es Snes eee te he ea Clayey-skeletal, mixed, mesic Typie Paleudalfs 

Hanlon. a0o22 bac See en ON ed Coarse-loamy, mixed, mesic Cumulic Hapludolls 

Hayfield (2-3 te ee eS Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquollie Hapludalfs 
Huntsville ---.-.--...-.. __| Fine-silty, mixed, mesic Cumulic Hapludolls 

Jaewin ~~ --.--___ _| Fine-loamy over clayey, mixed, mesic Aquic Hapludolls 

Kenyon _______.-___ _| Fine-loamy, mixed, mesic Typic Hapludolls 

Lamont 21020 on ee es SI Coarse-loamy, mixed, mesic ‘ypic Hapludalfs 

Tawler> 22--0 ce ee ee a Be al Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aquic Hapludolls 
Loamy alluvial land _-_-_.___....___.__.____ Loamy, mixed, mesic Typie Udifluvents 

Lourdes ___ Cia ee ee eR a Fine-loamy, mixed, mesic Aquollic Hapludalfs 

Marleatis so.22 80s os at ee Pe Loamy-skeletal, mixed, mesic Typic Hapludolls 

Marsh goo OS oe Aquolls 

Marshan. 2<<c002 2. oh 0 Se Se Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplaquolls 
Nordness ~----__-._____--- Loamy, mixed, mesic Lithic Hapludalfs 

Olin: 22 oe aa Bes Re eG Coarse-loamy, mixed, mesic Typic Hapludolls 

Oran. 222 ee Fine-loamy, mixed, mesic Udollic Ochraqualfs 

Orvwood S225 ee Fine-loamy, mixed, mesic Mollic Hapludalfs 

Ossian (<i o  S e neee G Fine-silty, mixed, mesic Typic Haplaquolls 

Ostrander® 2.2. 2-2000 Fine-loamy, mixed, mesic Typic Hapludolls 

Otter (cm. f2- te 05 hens SESS eg 22 ta Fine-silty, mixed, mesie Cumulic Haplaquolls 

Palmg: 1. sens ieee oe ne eg Loamy, mixed, euic, mesic Terric Medisaprists 

Port Byron ---.-...---.---.- Fine-silty, mixed, mesic Typic Hapludolls 

Protiviny ee cro ee ee Fine-loamy, mixed, mesic Aquic Argiudolls 

Readlyn /s22-22-2 25 ee Fine-loamy, mixed, mesic Aquic Hapludolls 

Riceville: 222 eno ey Fine-loamy, mixed, mesic Udollic Ochraqualfs 

Richwood ~------_----_-_--- -| Fine-silty, mixed, mesic Typic Argiudolls 

Rocktons ccc oteteget ee Fine-loamy, mixed, mesic Typie Argiudolls 

Sandy escarpments ___ Coarse-loamy, mixed, mesic Udolls And Udalfs 

Saude ~_~--_____ Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Bchley?: fice sa seer eee AN GS en oe Fine-loamy, mixed, mesic Udollic Ochraqualfs 

S Paria: 32 2seo 5 ee a Sandy, mixed, mesic Entice Hapludolls 

Spillville 22.07 ose os A aca Fine-loamy, mixed, mesic Cumulic Hapludolls 

Terris 2002S eae en ete Fine-loamy, mixed, mesic Cumulic Hapludolls 

Tripoli? 2233 6 ie a Fine-loamy, mixed, mesic Typic Haplaquolls 

Moltiey<.c2ane fet Moat Sons i IR a, a Loamy-skeletal, mixed, mesic Cumulic Hapludolls : 
Wapsie: 22-2 te Pe eek es Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Mollic Hapludalfs 
Waukee. <2 oes ee or Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 


Winneshiek ~---__-__.__- Fine-loamy, mixed, mesic Mollic Hapludalfs 


a ee sy 
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of subgroups are derived by placing one or more ad- 
jectives before the name of the great group. The ad- 
jective Typic is used for the subgroup that is thought 
to typify the great group. An example is Typic Hap- 
laquolls. 

FAMILIES. Families are established within a sub- 
group on the basis of similar physical and chemical 
properties that affect management. Among the prop- 
erties considered in horizons of major biological activ- 
ity below plow depth are particle-size distribution, 
mineral content, temperature regime, thickness of the 
soil penetrable by roots, consistence, moisture equiva- 
lent, soil slope, and permanent cracks. A family name 
consists of the name of a subgroup and a series of 
adjectives. The adjectives are the class names for the 
soil properties used as family differentiae. An example 
is fine-loamy, mixed, mesic, Typic Haplaquolls. 

SERIES. The series consists of a group of soils that 
are formed from a particular kind of parent material 
and have horizons that, except for texture of the 
surface soil, are similar in differentiating characteris- 
tics and in arrangement in the soil profile. Among these 
characteristics are color, texture, structure, reaction, 
consistence, and mineralogical and chemical composi- 
tion. 


Environmental factors affecting soil use 


This section is for those who are not familiar with 
Fayette County or who need some general information 
on the county. It briefly discusses the history; climate; 
relief and drainage; farming; and transportation, in- 
dustries, and markets of Fayette County. 


History 


The land that became Fayette County was acquired 
by the United States as part of the Louisiana Purchase 
in 1803. The land that now makes up Fayette County 
was purchased by treaty from the Sac and Fox Indians 
in 18382 and 1837. The area was named in honor of 
Marquis de La Fayette, a French statesman and gen- 
eral. The first settling and farming was by Franklin 
Wilcox in 1840 in section 32 of Westfield Township. 

Fayette County was formally organized and the 
first election was held in 1850. The census at this 
time was 835 people. The county seat of West Union 
was founded in 1851. The first tasks of the newly 
created government were building county roads and 
instituting mail service. The first court was held in 
West Union in July, 1852. The first railroad in the 
county, the Burlington, Cedar Rapids and Minnesota 
Railroad Company, brought railway service through 
the county in September, 1873. The population of 
Fayette County increased until 1900 to 29,845; since 
then it has decreased to 26,898 in 1970. 


Climate * 


The climate of the central part of Fayette County 
is quite representative of the climate throughout Fay- 
ette County. However, minimum temperatures vary 


‘Prepared a eta J. WaITeE, climatologist for Iowa and 
director, Iowa Weather Service. 
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considerably on calm clear nights, when the rural low- 
lands have temperatures that are usually a few degrees 
colder than temperatures in other parts of the county. 
Rainfall also tends to vary somewhat in quantity over 
the county, particularly during the warm season. 

About 70 percent of the annual precipitation falls 
during the warm part of the year, April through 
September. On the average, Fayette County receives a 
trace or more of precipitation on 185 days per year. 
Measurable precipitation, 0.01 inch or more, falls on an 
average of 100 to 105 days per year; 0.10 inch on 60 
days per year; 0.50 inch on 20 days per year; and 
about 2.00 inches on 1 day per year. Most of the 
showers fall in spring and early in summer, which is 
ie tie when newly tilled fields are most likely to 
erode. 

The seasonal snowfall in Fayette County totals about 
40 inches. Snowfalls of 1 inch or more normally begin 
in the latter part of November and continue into 
March; during this period the snow cover is 1 inch 
thick or more on 70 to 80 days. 

Ideally, during the crop season the subsoil should 
have abundant moisture. The variations from the ideal, 
however, are frequent and on occasion are extreme, 
as during drought or flood. Showers normally are most 
frequent during May and June and are followed by 
somewhat drier weather during July and August. 

Temperatures have varied at Fayette from —35° F 
on February 1, 1918 to 110° on July 14, 1936. Tem- 
peratures of 90° or higher occur on about 11 days in 
summer, and temperatures of 32° or colder occur on 
169 days per year. The average date of the last freeze 
date in spring is May 10, and the average date of the 
first freeze in fall is September 29. The growing season 
averages 142 days. 

Additional temperature and precipitation data are 
given in tables 15 and 16. 


Relief and drainage 


Fayette County is drained by two main streams and 
the heads of a number of smaller streams. The north- 
ern third of the county is drained from west to east by 
the Turkey River and some of its small tributaries. 
The middle third of the county is drained, also from 
west to east, by the Volga River. The southern third 
of the county is drained, toward the south, by the 
upper reaches of the Maquoketa River and the Little 
Wapsipinicon River. Two small creeks that drain 
southward are Buffalo Creek and Otter Creek. 

The topography of the western and southern two- 
thirds of the county is characterized by nearly level to 
gently undulating topography. Typical upland features 
are the generally flat horizon and low relief. Topog- 
raphy along the rivers is more sloping, and limestone 
frequently outcrops in these areas. 

In contrast to this area, the northern and eastern 
one-third of the county is characterized by a gently 
rolling to hilly or steep relief. Typical upland features 
are high relief, frequent limestone outcrops on the 
steeper slopes, and steep slopes. A rough estimate of the 
slopes in this area shows that over 50 percent of the 
soils have slopes of more than 9 percent. In this area 
topography along the rivers is generally rough and is 
hilly to steep. 
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TABLE 15.—Temperature and precipitation 


[Data from Fayette, near the center of Fayette County, 1915-72] 


Temperature Precipitation 
1 year in 10 will Number of | Avera: 
ge 
Month Average Average data te avereee have— days with depth of 
daily daily highest 1] sane Average any ot Fad on 
maximum | minimum i ee ine ays wi 
maximum, | min Un ee aad ormore | snow cover 
°F oF bd °F In In In 
January ----~ 28 8 44 —21 1.2 0.2 2.3 
February 81 12 47 -14 11 mi 2.2 
March __ 42 22 64 —2 2.4 1.2 44 
April ~--_-_- 59 35 80 19 2.6 14 4.7 
May ---------- 71 47 87 29 3.8 1.8 TA 
SUNG fase Pos a cat 80 57 91 40 4.9 2.2 1.7 
July. 25 2 oc 85 61 94 47 3.6 1.5 8.0 
August ~---------._ 83 59 93 42 3.7 1.0 5.2 
September —________ 74 50 88 30 3.4 1.4 6.8 
October —___-_______ 63 89 81 21 2.3 A 4.4 
November —-_-----_- 44 25 65 6 2.0 A 2.9 
December ~--------- 81 14 50 ~14 1.2 A 2.2 
Wear... -Ss2052_ 58 86 stuns cone aes oo So $3.2) Ison eeacteclea pee 
TABLE 16.—Probabilities of last freezing temperatures in spring and first in fall 
[Data from Fayette, near the center of Fayette County] 
Dates for given probability and temperature 
Probability 
16°F 20°F 24° F 28° F 32°F 
or lower or lower or lower or lower or lower 
Spring: 
1 year in 10 later than ---------_----__----_-_ Apr 20 May 2 May 12 May 25 
2 years in 10 later than Apr 14 Apr 27 May 7 May 20 
5 years in 10 later than Apr 38 Apr 16 Apr 27 May 10 
Fall: 
1 year in 10 earlier than ____._______-________ Oct 18 Oct 5 Sept 21 Sept 14 
2 years in 10 earlier than Oct 18 Oct 11 Sept 26 Sept 19 
5 years in 10 earlier than Oct 29 Oct 22 Oct 7 Sept 29 


In some areas, rivers have defined terraces that are 
as much as a mile wide. The highest point in the 
county is about 1,250 feet in the southeastern part near 
Arlington ; the lowest point, about 950 feet, is along the 
river north of Fairbank in the southwest corner. 


Farming 


_Farms in Fayette County have been increasing in 
size and decreasing in number. The number of farms 
in Fayette County decreased from 2,770 in 1959 to 
2,038 in 1970. The average farm increased during this 
time from 163 to 216 acres. The State average in 
1970 was 249 acres per farm. The percentage of 


owner-operated farms in Fayette County was 68.2 in 
1970, slightly above the State average of 52.8 in the 
same year. y 

Farm production in the county generally consists of 
livestock and grain crops. However, the south-central 
part of the county, around Oelwein, mainly produces 
cash grain, but seed corn is a significant part of the 
total output. The northeastern part of the county, 
which includes Fayette and Downs loess soils, derives 
a greater proportion of its income from livestock pro- 
duction than parts of the county that are gently un- 
dulating Kenyon, Floyd, and Clyde soils. ' 

The principal crop grown in Fayette County is corn. 
Soybeans and hay are next in importance. In 1971, 
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Fayette County had 136,685 acres in corn, 28,625 
acres in oats, 45,321 acres in soybeans, 46,122 acres in 
hay, and 102,381 acres in pasture. 

The principal livestock produced in Fayette County 
is hogs, but beef cow and fed cattle production is also 
important. In Fayette County in 1971, 26,395 fed cattle 
were marketed, 223,633 hogs were marketed, and 1,427 
fed lambs were marketed. There were 13,165 beef cows 
and 19,140 milk cows. Also, there were 149,754 hens 
and pullets of laying age. 


Transportation, industries, and markets 


Federal, State, and county highways through the 
county provide routes for automobile traffic and for 
transportation of farm products to market. U.S. High- 
way 18 crosses the county from west to northeast, and 
Iowa Highway 3 crosses the southern part of the 
county from west to east. Iowa Highway 150 crosses 
the county from north to south. Bus transportation is 
available daily on a north-south route. Motor freight 
lines serve every trading center in the county. Rail 
service is available to Oelwein and the surrounding 
area. 

Businesses in Fayette County are predominantly 
small, mostly retail stores. Examples of small indus- 
tries in the county are packing plants, dairy products, 
plastic tile, feed concentrate, and a railroad car repair 
center. 

Farm livestock markets are scattered throughout 
the county, which is some distance from large cen- 
trally located markets in Waterloo, Cedar Rapids, and 
Dubuque, Iowa. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited on 
land by streams. 

Area reclaim. An area difficult to reclaim after the removal of 
soil for construction and other uses. Revegetation and 
erosion control are extremely difficult. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between 
the amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 


of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 
Inches 
Nery low 22.522 ee 0 to 3 
LOW Stoo aso 3 es 3 to 6 
Moderate. _-6 to 9 
Aighsosec eos Se More than 9 


Bench terrace. A raised, level or nearly level strip of earth 
constructed on or nearly on a contour, supported by a bar- 
rier of rocks or similar material, and designed to make the 
soil suitable for tillage and to prevent accelerated erosion. 

Bottom, first. The normal flood plain of a stream; land along 
a stream subject to flooding. 

Bottom, second. An old alluvial plain, generally flat or smooth, 
that borders a stream but is seldom flooded. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
eent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Complex, soil. A mapping unit of two or more kinds of soil oc- 
curring in such an intricate pattern that they cannot be 
shown separately on a soil map at the selected scale of 
mapping and publication. 

Comprezaibles Excessive decrease in volume of soft soil under 
oad. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or ce- 
mented soil grains. The composition of most coneretions is 
unlike that of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable-——When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to- 
gether into a lump. 

Firm.—When moist, crushes under moderate pressure between 
ro and forefinger, but resistance is distinctly notice- 
able. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 
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Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft.—When dry, breaks into powder or individual grains un- 

der very slight pressure. 

Cemented.—Hard; little affected by ieistenings 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Diversion (or diversion terrace). A ridge of earth, generally a 
terrace, built to protect downslope areas by diverting runoff 
from its natural course. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so aap that much of the water they receive is lost as run- 
off. All are free of the mottling related to wetness. 

Weil drained—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing sea- 
sons. Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected. They commonly have 
a slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytie crops unless artificial drainage is pro- 
vided. Somewhat poorly drained soils commonly have a 
slowly pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained—Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytie crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 


m ¥ 
Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 
Frost action. Freezing and thawing of soil moisture. Frost action 

can damage structures and plant roots. 
Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Gleyed soil. A soil having one or more neutral gray horizons as 
a result of waterlogging and lack of oxygen. The term 
“gleyed” also designates gray horizons and horizons having 
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ellow and gray mottles as a result of intermittent water- 


ogging. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon—-A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these, 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; 

by prismatic or blocky structure; (8) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below 
an A or a B horizon. 

Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 

Interfluve. Area between adjacent streams flowing in same 
direction. 

Loess. Fine a one’ material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
ora and coarse, more than 15 millimeters (about 0.6 
inch). 

Muck. Dark colored, finely divided, well decomposed organic soil 
material mixed with mineral soil material. The content of 
organic matter is more than 20 percent. 

Munsell notation. A designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, 
a prism, or a block. 

Percolation. The downward movement of water through the soil. 

Peres slowly. The slow movement of water through the soil 
adversely affecting the specified use. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches), 
rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. 
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Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH pH 
Extremely acid ____Below 4.5 Neutral ~-----_--_~ 6.6 to 7.3 
Very strongly acid -_4.5 to 5.0 Mildly alkaline ___-- 7.4 to 7.8 
Strongly acid ~---~_! 5.1t05.5 Moderately alkaline _7.9 to 8.4 
Medium acid _______5.6 to 6.0 Strongly alkaline -__8.5 to 9.0 
Slightly acid _.-.-_.6.1to06.5 Very strongly 


alkaline _-_ 9.1 and higher 


Rooting depth. Shallow root zone. The soil is shallow over a 
layer that greatly restricts roots. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a soil 
that is 85 percent or more sand and not more than 10 per- 
cent clay. d 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. } 

Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
building foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). Asa 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. . 

Slope. The inclination of the land surface from the horizontal. 
Percentage of slope is the vertical distance divided by 
horizontal distance, then multiplied by 100. Thus, a slope 
of 20 percent is a drop of 20 feet in 100 feet of horizontal 
distance. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Stone line. A concentration of coarse fragments in soils that 
generally marks an old weathering surface. In a cross sec- 
tion, the line may be one fragment or more thick. The line 
generally overlies material that weathered in place and 
marks the top of a paleosol. It is ordinarily overlain by 
recent sediment of variable thickness. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the pro- 
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cesses of soil formation are called horizons; those inherited 
from the parent material are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), Soe. (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each grain 
by itself, as in dune sand) or massive (the particles ad- 
hering without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, gouorally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 

e. 


ne. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low- 
lands along streams. ; 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Well graded. Refers to a soil or soil material consisting of 
particles well distributed over a wide range in size or 
diameter. Such a soil normally can be easily increased in 
density and bearing properties by compaction. Contrasts 
with poorly graded soil. 
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accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 
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SOIL ASSOCIATIONS 
Kenyon—Clyde—Floyd association: Nearly level to moderately sloping, moderately 
well drained to poorly drained soils that formed in loamy material and glacial 
till; on uplands U. S. DEPARTMENT OF AGRICULTURE 
Readlyn—Oran—Tripoli association: Nearly level to gently sloping, somewhat SOIL CONSERVATION SERVICE 
poorly drained and poorly drained soils that formed in loamy material and glacial IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
till; on uplands COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 
Loamy Alluvial Land—Saude—F lagler association: Nearly level to moderately DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 


sloping, somewhat excessively drained to poorly drained soils that formed in loamy 
and sandy alluvial sediment; on bottom lands and stream benches 


Fayette—Nordness—Rock outcrop association: Moderately sloping to very steep, GENERAL SOIL MAP 


well drained and somewhat excessively drained soils that formed in loess over— 


lying limestone bedrock and rock outcrops; on uplands FAYETTE COUNTY. IOWA 


Downs—Fayette association: Gently sloping to moderately steep, well drained 
soils that formed in loess; on uplands 
Scale 1: 190,080 


Dorchester—Saude—Wapsie association: Nearly level to moderately sloping, 1 0 1 2 3 4 Mites 
moderately well drained and well drained soils that formed in silty and loamy titi n 
alluvial sediment; on bottom lands and stream benches 


Bassett—Schley—Wapsie association: Nearly level to moderately sloping, well 
drained to somewhat poorly drained soils that formed in loamy material underlain 
by glacial till or sand and gravel; on uplands 
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Compiled 1977 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meont for general planning rather than a basis 
for decisions on the use of specific tracts. 


N 


sana | 

ac 

eH a wi See ssHEcr 
wy Bk, 

zi a eta FA i ca ot 
Ste ar tect tector 

") etic 

Meet 3324-1} Stee Bz 28 

5 Pa es ee ea 
Beanie tL st 


ae I Tag dear Tes 
i iSCE ad ines Sealice sical | 
ee ee 
eet at 
Se Ee 
Se 
Om |E] Tis cae oe ind dd Le Sle: 
eee Tas op toa s aay 

Hota artiet Nethertis 
bb eee | eX! Ts ee ee | ae | cic 


COUNTY 


INDEX TO MAP SHEETS 
FAYETTE COUNTY, IOWA 


Scale 1:190,080 
1 0 1 2 3 4 Miles 
2 ee a a a 
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IOWA AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION 
COOPERATIVE EXTENSION SERVICE, IOWA STATE UNIVERSITY 
DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 


U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE FAYETTE COUNTY, IOWA 


SOIL LEGEND 


Symbols consist of numbers or a combination of numbers and letters, for example 41, 152,162C and 162C2. The 1, 2 or 3 digit 
number designates the kind of soil or land type. A capital letter B, C, 0, E, F or G following a number indicates the class of 
slope. Symbols without a slope letter are those for units that are nearly level. A final number of 2 or 3 in the symbol indicates 
that the soil is moderately or severely eroded. The capital C used as a prefix indicates a channeled phase. 


SYMBOL 


278 
41 
41B 
41c 
410 
63C 
63E 
83B 
83C 
83C2 


NAME 


Terril loam, 2 to 5 percent slopes 

Sparta loamy fine sand, 0 to 2 percent slopes 

Sparta loamy fine sand, 2 to 5 percent slopes 

Sparta loamy fine sand, 5 to 9 percent slopes 

Sparta loamy fine sand, 9 to 14 percent slopes 

Chelsea loamy fine sand, 2 to 9 percent slopes 

Chelsea loamy fine sand, 14 to 25 percent slopes 

Kenyon loam, 2 to 5 percent slopes 

Kenyon loam, 5 to 9 percent slopes 

Kenyon loam, 5 to 9 percent slopes, moderately eroded 
Clyde clay loam, 1 to 3 percent slopes 

Huntsville silt loam, 0 to 2 percent slopes 

Huntsville silt loam, 2 to 5 percent slopes 

Backbone fine sandy loam, 2 to 5 percent slopes 

Backbone fine sandy loam, 5 to 9 percent slopes 

Backbone fine sandy loam, 9 to 14 percent slopes 

Lamont fine sandy loam, 1 to 5 percent slopes 

Lamont fine sandy loam, 5 to 14 percent slopes 

Sandy escarpments, 14 to 30 percent slopes 

Coland clay loam, 0 to 2 percent slopes 

Coland clay loam, channeled, 0 to 2 percent slopes 
Chaseburg silt loam, 2 to 5 percent slopes 

Marshan Clay loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 
Marshan clay loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 
Dorchester silt loam, 0 to 2 percent slopes 

Dorchester silt loam, channeled, 0 to 2 percent slopes 
Downs silt loam, 2 to 5 percent slopes 

Downs silt loam, 5 to 9 percent slopes 

Downs silt loam, 5 to 9 percent slopes, moderately eroded 
Downs silt loam, 9 to 14 percent slopes 

Downs silt loam, 9 to 14 percent slopes, moderately eroded 
Downs silt loam, 14 to 18 percent slopes, moderately eroded 
Fayette silt loam, 2 to 5 percent slopes 

Fayette silt loam, 5 to 9 percent slopes 

Fayette silt loam, 5 to 9 percent slopes, moderately eroded 
Fayette silt loam, 9 to 14 percent slopes 

Fayette silt loam, 9 to 14 percent slopes, moderately eroded 
Fayette silt loam, 9 to 14 percent slopes, severely eroded 
Fayette silt loam, 14 to 18 percent slopes 

Fayette silt loam, 14 to 18 percent slopes, moderately eroded 
Fayette silt loam, 14 to 18 percent slopes, severely eroded 
Fayette silt loam, 18 to 25 percent slopes 

Fayette silt loam, 18 to 25 percent slopes, moderately eroded 
Fayette silt loam, 18 to 25 percent slopes, severely eroded 
Fayette silt loam, 25 to 40 percent slopes 

Bassett loam, 2 to 5 percent slopes 

Bassett loam, 5 to 9 percent slopes 

Bassett loam, 5 to 9 percent slopes, moderately eroded 
Bassett loam, 9 to 14 percent slopes, moderately eroded 
Bassett loam, 14 to 18 percent slopes, moderately eroded 
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175C 
175D 
177 
1778 
177C 
178 
178B 
183C 
183D2 


183E 
183E2 


183F 
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213 
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2858 
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3028 
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394C2 
398 
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407B 
408B 
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NAME 


Dickinson fine sandy loam, 2 to 5 percent slopes 

Dickinson fine sandy loam, 5 to 9 percent slopes 

Dickinson fine sandy loam, 9 to 14 percent slopes 

Saude loam, 0 to 2 percent slopes 

Saude loam, 2 to 5 percent slopes 

Saude loam, 5 to 9 percent slopes 

Waukee loam, 0 to 2 percent slopes 

Waukee loam, 2 to 5 percent slopes 

Dubuque silt loam, 20 to 30 inches to limestone, 5 to 9 percent slopes 

Dubuque silt loam, 20 to 30 inches to limestone, 9 to 14 percent slopes, 
moderately eroded 

Dubuque silt loam, 20 to 30 inches to limestone, 14 to 18 percent slopes 


Dubuque silt loam, 20 to 30 inches to limestone, 14 to 18 percent slopes, 


moderately eroded 
Dubuque silt loam, 20 to 30 inches to limestone, 18 to 25 percent slopes 
Camden silt loam, 0 to 2 percent slopes 
Floyd loam, 1 to 4 percent slopes 
Rockton loam, 30 to 40 inches to limestone, 0 to 2 percent slopes 
Rockton loam, 30 to 40 inches to limestone, 2 to 5 percent slopes 
Rockton loam, 20 to 30 inches to limestone, 0 to 2 percent slopes 
Rockton loam, 20 to 30 inches to limestone, 2 to 5 percent slopes 
Rockton loam, 20 to 30 inches to limestone, 5 to 9 percent slopes 
Goss loam, 9 to 18 percent slopes 
Palms muck, 1 to 4 percent slopes 
Lawler loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 
Lawler loam, 32 to 40 inches to sand and gravel, 0 to 2 percent slopes 
Bixby loam, 0 to 2 percent slopes 
Bixby loam, 2 to 6 percent slopes 
Flagler sandy loam, 0 to 2 percent slopes 
Flagler sandy loam, 2 to 5 percent slopes 
Flagler sandy loam, 5 to 9 percent slopes 
Burkhardt sandy loam, 0 to 2 percent slopes 
Burkhardt sandy loam, 2 to 5 percent slopes 
Burkhardt sandy loam, 5 to 9 percent slopes, moderately eroded 
Burkhardt sandy loam, 9 to 18 percent slopes, moderately eroded 
Coggon loam, 2 to 5 percent slopes 
Coggon loam, 5 to 9 percent slopes 
Loamy alluvial land 
Marsh 
Clyde-Fioyd complex, 1 to 4 percent slopes 
Ostrander loam, 2 to 5 percent slopes 
Ostrander loam, 5 to 9 percent slopes 
Ostrander loam, 5 to 9 percent slopes, moderately eroded 
Tripoli clay loam, 0 to 2 percent slopes 
Readlyn loam, 0 to 2 percent slopes 
Readlyn loam, 2 to 5 percent slopes 
Schley loam, 1 to 4 percent slopes 
Olin fine sandy loam, 2 to 4 percent slopes 
Olin fine sandy loam, 5 to 9 percent slopes 


SYMBOL 


4098 
409C 
4448 
444C 
4440 
471 

478G 


NAME 


Dickinson fine sandy loam, till substratum, 2 to 5 percent slopes 
Dickinson fine sandy loam, till substratum, 5 to 9 percent slopes 
Jacwin loam, 2 to 5 percent slopes 

Jacwin loam, 5 to 9 percent slopes 

Jacwin loam, 9 to 14 percent slopes 

Oran loam, 1 to 3 percent slopes 

Rock outcrop-Nordness complex, 25 to 60 percent slopes 

Orwood silt loam, 5 to 9 percent slopes 

Orwood silt loam, 9 to 14 percent slopes, moderately eroded 

Orwood silt loam, 14 to 18 percent slopes, moderately eroded 
Spillville loam, 0 to 2 percent slopes 

Otter-Huntsville silt loams, 2 to 5 percent slopes 

Ossian silt loam, 0 to 2 percent slopes 

Caneek silt loam, 0 to 2 percent slopes 

Dorchester-Volney complex, 2 to 5 percent slopes 
Fayette-Dubuque-Jacwin complex, 14 to 25 percent slopes 
Fayette-Dubuque-Jacwin complex, 25 to 40 percent slopes 

Nordness silt loam, 2 to 5 percent slopes 

Nordness silt loam, 5 to 14 percent slopes 

Nordness silt loam, 14 to 25 percent slopes 

Marlean loam, 2 to 5 percent slopes 

Marlean loam, 5 to 14 percent slopes 

Hanlon fine sandy loam, 0 to 2 percent slopes 

Calamine silty clay loam, 1 to 3 percent slopes 

Port Byron silt loam, 2 to 5 percent slopes 

Winneshiek loam, 20 to 30 inches to limestone, 0 to 2 percent slopes 
Winneshiek loam, 20 to 30 inches to limestone, 2 to 5 percent slopes 
Winneshiek loam, 20 to 30 inches to limestone, 5 to 9 percent slopes 
Winneshiek loam, 20 to 30 inches to limestone, 9 to 14 percent slopes 
Hayfield loam, 24 to 32 inches to sand and gravel, 0 to 2 percent slopes 
Exette silt loam, 9 to 14 percent slopes, moderately eroded 

Exette silt loam, 14 to 18 percent slopes, moderately eroded 

Exette silt loam, 14 to 18 percent slopes, severely eroded 

Exette silt loam, 18 to 25 percent slopes, moderately eroded 

Exette silt loam, 18 to 25 percent slopes, severely eroded 

Wapsie loam, 0 to 2 percent slopes 

Wapsie loam, 2 to 5 percent slopes 

Wapsie loam, 5 to 9 percent slopes 

Lourdes loam, 2 to 5 percent slopes 

Lourdes loam, 5 to 9 percent slopes 

Donnan loam, 0 to 2 percent slopes 

Donnan loam, 2 to 5 percent slopes 

Donnan loam, 5 to 9 percent slopes 

Cresco loam, 2 to 5 percent slopes 

Cresco loam, 5 to 9 percent slopes 

Riceville loam 1 to 4 percent slopes 

Protivin loam, 1 to 4 percent slopes 

Canoe silt loam, 0 to 2 percent slopes 

Richwood silt loam, 0 to 2 percent slopes 

Festina silt loam, 0 to 2 percent slopes 
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Limit of soil survey (label) 
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AD HOC BOUNDARY (label) 
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cemetery, or flood pool 
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